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THE EVOLUTION OF THE PARENCHYMAL LUNG LESIONS IN 
RHEUMATIC FEVER AND THEIR RELATIONSHIP TO 
MITRAL STENOSIS AND PASSIVE CONGESTION. 

]}v A. (Jorr.KV, M.I),, 

iiospit.m., nI^.AI>n^n^^, i*a. 

(T'kiiu ihc <if r’litlidlocy iind C!ir(lii)l()t:,v nf llic Pliiliiiloipbiii General 

Hd'jtital, til*' I.alxiratdry <if I’atlidhijty. aii<i tlii> H()))iiu'tt<' I'oiiiululitai of llio 
df J’djKiayh'afiia, niiil Jlie .Jfwi.ili IJd,'<;)ii(i!, I’liiladclpliia.) 

Uahhiac invrtlvcmcnt is llic inain object of interest in rheumatic 
fever to both the elinieian and pathologist, 'i'here is often, liow- 
ever, a pulmonary ehaiifre in that disease that is in many respects 
equally important and indeed re.s])onsible for some of the signs and 
.sympffjnis that ha\'e been attribut(al to the heart itself. 

'I’his report deals with the (!volution of the pulmonary lesions 
r»f rh(Mimatie fever, tracing the relationship of the acute pneumonia 
or pneumonitis to the chronic pathologic changes seen in the lungs 
f)f patients who hav(; mitral stenosis ami other evidences of advanced 
rheumali(r heart disease. 'J'his study was undertakeu iu connec- 
tion with the larger problem of tlie possible influence that such 
])ulmonary changes might have on the evolution of rheumatic heart 
disease. We do not believe that the pulmonary changes in late 
rheumatic heart disease arc to be ascribed wliolly to conge.stive 
failure, f 'ontrariwise, we are led to believe tliat the.se can be 
attributed in major i)art to recurring inflammation, such as may 
be seen in the heart in the prolonged cour.so of rheumatic disease. 

''J'hc j)idnionary lesions of rheumatic fever arc: f, the parenchy- 
mal; 2, the v.'iscular; 2, the pleural. We deem the first two impor- 
tant in th(! development of the chronic cardiopulmonary state of 
rheumatic fliscsise, Ideuritis is a common feature but probably 

voU 100 , tio. J.—JUlyY, 1038 
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has little influence on the course of cardiac disability, except in 
those uncommon instances where adhesion is complete and bilat- 
eral,'- It is therefore only briefly mentioned and the reader is 
referred to Paul’s'® work for detailed discussion. The lesions should 
be further divided into; 1, acute; 2, subacute; 3, chronic. 

The Acute Phase of Rheumatic Pneumonopathy. The clinical 
aspects of the pneumonia and pneumonitis®“ will not be repeated 
in this report, but the pathologic changes will be reviewed and cer- 
tain features discussed in detail because of their importance as 
connecting links in the transition from the acute inflammatorj^ to 
the late chronic stages of the pneumonopathy. This acute lung 
lesion is an interstitial hematogenous inflammation having the same 
pathogenesis as carditis and arthritis. It varies greatly in severity 
and extent, appearing in some instances as small isolated foci of 
hemorrhagic pneumonitis and in others as a widespread pneumonic 
consolidation. The lower lobes are usually more extensively in- 
volved but the upper lobes may be equally affected; the process is 
generally bilateral and commonly extends in a “"wandering” tran- 
sient manner. 

Congestion and hemorrhage are often striking features contribut- 
ing not only to the consolidation proper but giving it a richly varied 
color— dark red, occasionally a deep purplish-blue, contrasting with 
the pallor of adjoining uninvolved areas or the rusty-brown of 
subsiding congestion. Numerous small hemorrhagic foci are often 
scattered over the non-consolidated areas and have the same essen- 
tial relationship to the rheumatic process as the major lesions of 
pneumonitis and consolidation. Although an entire lower lobe may 
be involved, consolidation is usually not so bulky as that of pneu- 
mococcic pneumonia; more often it is incomplete, excised sections 
showing a variable tendency to sink in water or to do so slowly. 
Section reveals a deep red or reddish-bromi parenchyma with a 
smooth almost non-granular surface and liver-like consistency. In 
the past, this consolidation has been most often regarded as an 
atelectasis; the latter often does develop as a later complication. 
Rheumatic pneumonitis is essentially a non-suppurative lesion. 
The bronchial mucosa is congested but generally free of purulent 
exudate; empyema or abscess are rarely seen, then only because of 
secondary infection.® 

Tliere are variations from the typical picture that are worthy of 
brief comment. In some cases of fulminating rheumatic fever, 
pulmonary congestion with hemorrhage are so marked as to obscure 
the inflammatory features of the lesion. Striking examples in 
children were described by Coburn.- I.,esser grades of congestion 
are commonly noted and often regarded merely as acute passive 
hyperemia, incidental to heart failure. The hemorrhagic factor 
occasionally leads to an atypical infarction, a dark red, poorly 
demarcated consolidation, not having the classical wedge or triangle 
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the <iry ajiiH'nrniur or m-fc<s:irily tlu' sul)])l(niral iocaii'/ation 
of till' ordinary inlaro!. It may pass for rln'iimatic piicmnoiiin (of 
wlnVh it is usually a part) ami is idcutiliod usually hy liislolo^ru- 
t'Xamiuation whit-h furtluT rcvrals its atypical nalun*. 

1 hf II ClitlUgt' iU Avitiv lllirillltfll ti' Pllt'lnil(>HOp(llltl(. 
'I’hc acute interstitial inilainmatiim in the rlunnnaHc Innu is seen 
as a thickcnini: of the alvi'olar walls thronf:h eaihllary congestion, 
eiletna. focal necro^^s and <‘cllular infiltration, 'riu; capillary con- 
gotiori is <ift<'n intense and accompanied not only hy edema of the 
septa hut hy es<'aj>c of fihrin to the alveolar sjv.iees causing further 
consolidation of thi* tissue. 'I’jie inflammatory reaction may he 
eonveiuenlly rfivided itUo three stages; 1. destructive; 2, j)rolifera- 
fi\‘e; and reparative. 


'i'iu* initi.a! dcstructiv«> phase is cliaractcrizcd hy fo(‘i of fibrinoid 


jiecrosis in the alveolar walls with «-clhjlar infiltration of monocyte 


variety, apparently »>f rcti<'u!ar and endothelial capillary origin.* 
'l iiesc cells. dfTply st.'iincd. are of vjirioiis shapes, often fragmented 
and usttaliy .‘issoci.aK'd with spar.-e mimhers of similarly fragmented 
netitrojduis I’lMgs. 1 and 2). 'I'he fihriimid necrosis while usually 
focal is in-/'asionaliy vjMespread, involving tlu; entirt' wall of an 
alveohis or of contiguous alveoli, with marked de.struetion of the 


clastic ;md retieuhir framework. 


In .Severe eases of rheumatic 


pm-uinonia the alv<‘o!ar walls imiy he converted literally into 
“rihhons” of fihrin (hig. 3). 3'he cong(!Sted ea])illaries often 
umlergo a hyaline throjuhosis tmd lose their integrity, ('ellular 
itdiltration int<» the alveoli is usually scant, consisting of jihago- 
cytes, fh'.'fjuamatcd nlv<‘olar cells and occasional n(‘utro])hils. I )ense 
itifiltration of the latter is nnconmion. 


'Idle .second or proliferative jjhasc is marked hy the infiltration oi 
larger hasojdulic cells, often with vesicular imelei, sometimes multi- 
mieieatcfl; they are the so-called "Asehofr” cells, often in peri- 
vascular groups, .spreading out into tlu; interstitial tissues, not suh- 
ject to tlu* necrosis ajifl fragmentation deserihed above and appar- 
ently replacing the initial cellular invasion. 

'riie third stage, which we asstime to he a rejiarative reaetio/i, 
eonsi.sts in the presence of infiltrated plasnia cells and lyinjihoeytes, 
and proliferated fibroblasts. I'iiiduiration of collagenous material 
by fibroblasts hecotnc.s more and tnore evident. 'rhe,se changes 
often coe.visl in the stime section blending into eacli other with 
little or Ilf) demarcation, ;\1 time.s tlu; intermediate or jiroliferativc 
reaction is ajiparently slight, the rejmrative process following (piickly 
on the initial flestrnetif)n. 

'J'he A.sf’hf)!}’ noflule cojnnum to the myocardium i.s .seldom encoun- 
tered in the lung; howev(;r, tlu; fundamentid morjihologie changes 


* 'I'lu* term “cjiiUielioid" formerly njijilied to f I iIh monocytio infilfriition Ikih been 
iliHeiirded; itii line lm<l fiiiK(',eHt<*(i Ii.v the re.Hemblutiee of tbo o.'irly monoeytes to 
lliose of tubereJe /ind oilier enmulomiw; they probiibly Imve ii Bimilur oriaio- 
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inherent in the formation and “life cycle” of the classical nodule 
are all seen in the interstitial pneumonia of rheumatic fever, namely, 
the initial focal fibrinous (fibrinoid) necrosis, the later proliferative 
.infiltration of maerophages, the final fibrosis. The interstitial struc- 
ture of the lung possibly does not lend itself readily to the formation 
of nodules. It is not uncommon, however, to find seminodular 
perivascular aggregations of macrophages, and in some cases char- 
acteristic Aschoff bodies were noted, not merely in the subpleura 1 
tissue'* but in the lung parenclnona.® An exhaustive search through 
a number of sections would probably reveal their presence in greater 
number than heretofore described. 

Variations in the histologic picture correspond to those noted in 
in the gross. Often the marked congestion obscures the other 
inflammatory aspects, but it differs from the purely passive hyper- 
emic state in that it is accompanied bj”^ marked hyperplasia of the 
capillary endothelial and interstitial reticular cells and their migra- 
tion in large numbers into the tissue spaces. In many instances, 
marked congestion, the presence of so-called “Herzfehler Zellen” 
and undue reticulo-endothelial cellularity are at first glance the 
only changes noted in the acute rheumatic lung lesion. Continued 
search, however, will usually show foci of early fibrinoid necrosis, 
with cell fragmentation. 

“Inflammatory Infarction'' in Rheumatic Pneumonia. In ordi- 
nary" infarction, a mere skeletal framework of the alveolar structure 
remains unaccompanied by any viable cell structure. We have 
noted infarction on 6 occasions in rheumatic pneumonopathy where 
the interstitial tissue was tremendously thickened by fibrin and 
cellular exudate, the new cells maintaining some degree of viability. 
Obliterating rheumatic arteritis is usually a part of this lesion. 

The Destruction of the Elastic and Reticidar Network. The destruc- 
tion of the normal elastica, probably common to many tj"pes of 
pneumonia, seems of greatest significance in the rheumatic pneu- 
monopathy where the inflammation is primarily interstitial and 
featured often by necrosis. The normally delicate elastic fibers 
are broken and disintegrated, appearing in the Weigert stained 
preparation as fragmented threads or as irregular dots, in many 
places being quite lost (Fig. 4). This is apparently the basis of 
the subsequently impaired elasticity of the lung tissue following 
rheumatic pneumonitis. 

The Subacute Phase of Rheiunatic Pneumonitis. The subacute 
phase is a continuation of the reparative process just described. 
It is featured by: 1, Marked changes in the consistency of the 
involved lung tissue; and 2, basal atelectasis (inconstant). The 
subacutely inflamed lung, although not consolidated, remains poorly 
aerated and often should a whole lobe or a large part of one be in- 
volved, is somewhat •smaller than normal. The color varies from 
dark red to reddish (rusty) brou-n and the subpleural lymphatics 






Figs. 5. 0, 7, S, 9 and 10. 








ui>n,i;Y: kvoh riox ofthk I’aukxchy.mal luxg i^esioxs 


5 

art' uftfu protniiuMU as a gray wt*U. Tlu* ]>icural surface may show 
plastic pleurisy, atul easily hroken fresh a(l!u*sioii.s arc 
H-cn laterally aud especially in the inlerlohar fissures. Small 
tu miMierat(‘-si’/.c<l )}ieural cli’usious with increased hhriii content 
jire rninmonly ohscrvi'd, while hydrothorax of true congestive 
failun- is ie>s «utcn encountered. Section reveals tough lung tissue 
ha\ ini: a ruhhcroirl <-onsistcncy, cutting with an increased resistance, 
the cut edge remaining rather sharp. 'I'lu; cut surface may be 
moderatt'iy inivisl or in some cases (ptite dry. Insjieclion t)f the 
pulmonary artery and its larger bratu'hes usually reveals nothing 
of note in young subji'cts in whom rheumatic iuvtilvcmcnt has been 
reei sit . The striking citangc from the tmrmal lung lies in the altered 
ejasf ieit\-. 

Mi<'r,L-riipir vjiiuitnutinu rcv<‘als early dill’use interstitial fibrosis, 
repl.-ieing the monocyt«‘-maerophage infiltration (I'ig, 5). Often 
the tr.in''iti(»u i." ma'ven. there being foci of acute pjienmonitis in 
elo-.- proximit\ to <-arly fibr(»blastic activity. W(> wish to emjtha- 
.-ire that this fibroblastic [)roce.''S is in direct st'cpience to an acute 
infi.'immator\ reaction ;ind not to passive congestion, Mtirked 
pulmonary edema is not oft<*n noted in tlu'se mi<‘rosections, and 
U'^ually theeong<'slion assficiated with acute pneumonitis hasidretidy 
^ub■dde(J although n certain amount of interstitial edema peu’sists. 
In man;, instances, there an* numerous Hcrzfehler” ])hago(*yte.s 
both wiihiti the interstitial tissue and in the aivc'oli. In this sub- 
acute phase there is noted the early regeneration of the clastic tissue; 
the jxa-uliar aspect and probable .significance of this regeneration 
will be comnu'ut/'d upon later, 

.\'«-ero[»:iy iti the subsiding phase of rheumatic fever (corre.sponding 
with lh(’ subacute and subchronic phases of rheumtifie carditis and 
piK'umonitis) often reveals characteristic basal collap.se or jitelee- 
lasis, which usually but tint n(‘ee.ssarily is associated with pleural 
effu-sion. 'J'iie degree of pulmonary collapse occurring with rheu- 

role Finn. <!. 7, S, !> 10. 

I'k.. 't. -SiilwftUf (if rlu'iitiiiilic piii'iimonitiH. Nrilo filiroeyidNiH «ih 1 (ieposi- 
Udii (if ((laru'cii. 'J’licn* in cellupM* <)f alveoli (lohiilai- atelentiiHiH) (X -100). 

I'o;. <i. - .Marked thifkeiiinrt of alveolar wall by eollaaej) ia aiibclironif: rlieiiuiatic 
piictniionili'*. .N'olc hfiiall foci of reeurriiiK infiamnialioti (/J) (X IS-lg 

Fii;. 7. l.(ov-p(nver view of late eJiroiiic poMtrlieiiiniUic inti'iHlitial pii(>tiiiioiiitiH. 
Tilde i.M inaiked inilrnoiiary itnpairmenl. with irroKulnr fihrotii; thiekeniiiK of tho 
alveolar wallM (X). An oecanioiiiil foeiiH of omphyaema ia noted, A hii'KPr inuHcniar 
brutieli of (lie piiliiioiiary arlery is iionnni, wliilo two nrlerioles {A) are sliKhlly to 
/DoderateJy (liiekeiied (X h’O), 

I'pi. .S,- - Ueetirrint.’ awite rlifiiimiifie pncutnonilis in late chronic, iilmso of tho 
leii'in. 

I'pi, !). — Jlyiieriila.sia of inlernlveolar (;Jn.s(icti ("piilnionary elaslosiH") of chronic 
rlieinnatie pnennioniti.s from a lailicnt, n^cd 37, with initrnl Hteno.sis, pulmonaiy 
hypcrteiiKion and (’«r iiuhnonalc. Denlh by riRlit Inmrt failure. Nolo oouihc 
deeply Maincd and disrujited claHtica; WoiKcrt alain (X 2.30). 

I'lo. 10.— Control weetion from normal lunj; of woman, aKod 28: nolo delicate 
(dastica and normal alveolar fitructnre; Wcigerl alain (X 270). 
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matic pneumonitis is sometimes very striking. For many years it 
has been ascribed to pleural and more often pericardial effusion 
and localized to the left base. Both Naish® and ourselves®” have 
noted that basal collapse can occur as well on the right side. The 
pleural effusions so commonlj*^ seen are mostly of inflammatory 
origin, and, although coexisting rheumatic myocarditis is almost 
inevitable, congestive heart failure is a major factor in only a min- 
ority of these patients. We believe that impaired elasticity of the 
lung is the basis for this atelectasis, and that such altered lung 
tissue is exceptionally vulnerable to pressure, whether exerted by 
accumulation of pleural or pericardial fluid or by elevation of a 
temporarily inactive left diaphragm.® 

Chronic Stage of Rheumatic Pneumonopathy. Patients dying 
with chronic rheumatic heart disease, Avith or without advanced 
mitral stenosis, show in the large majority a pathologic change in 
the lung structure. Hitherto the attention of the pathologist has 
been directed to the presence of hydrothorax, pulmonary edema, 
infarction and, in Anew of the recent knowledge of pulmonary 
arterial hypertension, to the state of the pulmonary arteries which 
often exhibit considerable atherosclerosis. The lungs will com- 
monly shoAV a denser consistency, and usually remain semi-inflated 
on removing the chest plate. They may be grayish or else reddened 
in A^arying degree by congestion. Old pleural adhesions, basal or 
lateral, are commonly noted and occasionally the entire lung is 
covered by thickened opaque pleura. Section will reveal a rather 
firm inelastic structure in which, with the aid of a hand lens, the 
ah^eoli can be seen standing out as a well-supported, someAAdiat 
stiffened honeycomb that resists the deflating effect of atmospheric 
pressure, the result of interstitial fibrosis. In many cases the altered 
consistency is readily apparent and amounts to a diffuse toughness. 
In discussing the subacute pulmonary lesion we used the term 
“rubberoid,” which may Avell be applied to the chronic state. Such 
lungs are cut with more precision than the normal because of the 
increased resistance. A certain amount of emphysema is not 
uncommon to the lungs of the chronic rheumatic state. This is a 
secondary effect, hoAvever, following the interstitial fibrosis and the 
loss of the normal elastica and is best seen in marginal sites, ante- 
riorly and at the bases; occasionally it is of the advanced “bullous” 
A'ariety. This increased resistance, the impaired deflation and the 
secondary emphysema are not limited to the lower lobes, but can 
be noted as Avell in the upper lobes, usually hoAvcA^er in lesser degree. 
The fibrosis is sometimes associated with moderate anthracosis, in 
which cA’ent the lung tissue is considerablj^ tougher than is ordi- 
narily seen Avith the latter condition alone. It may be accom- 
panied by focal induration, usually in the lower lobes and possibly 
the result of healed infarction or the sequel of previous basal 
collapse. 
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The Hhsiopdihologir Picture of Chronic Posirhcumaiic Pneumonitis. 
Ilistolujiic oxaniination of the jiray semirigid or “ruhberoid” limg 
will show the alveolar walls thickened with collagenous fibrosis, 
the extent (tf which may vary greatly even from field to field in the 
same section, [lerhaps involving large areas uniformly. I\Iorc often 
a portion of an alveolar septum will be replaced by fibrous tissue 
yielding in the aggregate a patchy involvement rather than a difl'use 
and complete interstitial fibrosis. 'J'he thickness of the affected 
alveolar wall is at times extreme, as much as (K) microns. I'he pro- 
ct\ss was termed pcricajiillary fibrosis by Moschcowitz" and its 
development around the pericapillary basement membrane rather 
than along the outer .subalveolar membrane was beautifully illus- 
trated by l^irker and Weiss.-' It is often associated with some degree 
of pericapillary edema which is probably due to comjire.ssion and 
localized obliteration of lymiihatic and blood capillary network. 
With marked fibrotic thickening and dimini.shed capillary blood 
supply there is fn-quently an associated metajilasia in the alveolar 
lining cells, the latter becoming cuboidal. This fibrosis following 
rheumatic jineumonitis is not the same as the carnification or 
delayed resolution of ordinary pneumonia, in that the process is 
interstitial and the alveolar .spaces are prc.served even though focal 
atelectasis does occur. Small foci of recurring acute pneumonitis 
are not uncommonly .seen in the toughened lungs of patients who 
have had chronic rheumatic di.sca.se of long standing (]''ig. 8). 

Differential stains (Weigert) show in many instances a marked 
liyj)(-Tplasia of clastic tissue in the form of thick, coarse, deeply 
stained fibers, often irregularly banded, often disrujited and frag- 
mented (Fig. 0), They are ino.st prominent in those alveolar walls 
that arc thickened by collagen fibrosis and appear to be a consider- 
fible })art of that fibroblastic reaction. This hyperplasia possibly 
starts as a regenerative proce.ss following acute rheumatic pneumon- 
itis in whi(;h the normal elastica is largely destroyed; at least, in 
subehronic jdiases of the rheumatic pneumonopathy the beginning 
of the hyjierplasia is often noted. The new elastica can apparently 
be destroyed as was the preceding normal structure by recurring 
acute interstitial pneumonia. The hyperplasia may develop to a 
remarkable degree. We have used the term “elastosis” in reference 
to its histologic picture. It is apparent that this abnormal clastic 
tissue does not have the functional value of the delicate elastica of 
normal lung parenchyma. The clastic recoil is lost; there is noted 
instead on palpation an increased resistance almost reminiscent in 
some cases of Indiji rubber. A .similar hyperplasia of elastica is to 
be noted in other previously elastic .structures that have been sub- 
jected to increased strain, e. g., the diseased heart valves of rheu- 
matic and syphilitic heart disease and in the intimal coats of arteries. 
Pulmonary elastosis is really a common finding in patients wdtli 
chronic rheumatic heart disease occurring in connection with pul- 
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monarj- interstitial fibrosis and at the same time with pulmonary 
hj'pertension and hypertrophy of the right ventricle. We have 
been impressed with the apparent parallelism of these findings in 
many cases. Pulmonary elastosis is not pathognomonic of the 
chronic rheumatic pneumonopathy, however, since it is found to 
some degree wdth advanced pulmonary interstitial fibrosis regard- 
less of the underlying pathologic change. Its development, there- 
fore, has a mechanical rather than a purely etiologic significance. 
It is of interest, hoivever, that a moderate degree of elastic tissue 
hj-perplasia is already evident in the lung sections of a majority of 
young rheumatic fever patients. In these patients the mitral 
valvular lesion is comparatively slight, certainly not that of sten- 
osis, a fact that suggests to us that the obstructive process that 
causes right heart strain begins early within the lung structure in 
rheumatic fever. 

The toughening of the lung has always been attributed to pul- 
monary passive congestion. However, it is often demonstrable in 
young rheumatic patients who never had definite congesti\’e heart 
failure, except possibly in the last few days of life. The “ rubberoid ” 
lung in rheumatic heart disease in the subchronic and chronic state 
is usually distinctive in its consistencj’ from that of the lung in 
chronic congestive heart failure, e. g., after myocardial infarction 
or other lesions leading to chronie left ventricular failure with 
recurring pulmonary edema. In the latter case, the lung is often 
merely boggy from passive congestion. Since low-grade pneumonitis 
of varied bacterial origin is apt to develop in the presence of passive 
congestion,* it is not surprising to encounter occasionally increased 
firmness of the lung where congestive heart failure irrespective of 
etiology is the fundamental factor. The chronic pulmonary con- 
gestion of syphilitic heart disease is not infrequently accompanied 
by a mild fibrosis which, however, may be partly of infectious 
origin. The surprising thing is that interstitial fibrosis incidental 
to heart failure per se is often so slight in the non-rheumatic cases. 
On the other hand, a varying degree of toughness is found in the 
large majority of cases of chronic rheumatic heart disease regardless 
of the extent of congestion, often irrespecti^•e of the severity of the 
associated vahmlar heart lesion. Incidentally, we have noted its 
absence or slight development in a smaller group of patients with 
even advanced mitral stenosis, a fact that indicates to us that 
valvular disease per se is not the main causative factor of pulmonary 
interstitial fibrosis.® 

Passive Congestion and the "Dry Lungs” of Chronic Rheumatic 
Heart Disease. Pulmonary congestion in chronic rheumatic heart 
disease depends on many factors. Some of these gray toughened 
lungs are strikingly free of passive congestion, while many, of course, 
show it in marked degree with or without pulmonary' edema due to 
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heart failure. Not uneonunouly, late pulmonary congestion is the 
result of a eoiuhinatlon of factors: a recurrence of rheumatic 
activity as inclicatcil by the presence of pneumonitis and carditis 
and associated terminal heart failure. This is often seen in the 
final cardiac defeat of middle-aged rheumatic patients, who die 
shortly after a mild respiratory infection, usually beginning in the 
upper resj)iratory tract. Tiie altered consistency of the lung par- 
enchyma due. to previous attacks of pneumonitis is usually easily 
demonstnd)le despite the terminal congestion. 

.Severe chronic passive <-onge.stion with paroxysmal pulmonary 
edema is not as common in rheumatic heart disease as in other 


types of cardiac disease. While terminal congestion and edema 
are usually j)resent. the lungs at neero])sy are often comparatively 
dry. In many instances small foci of acute congestion with mod- 
erate e.';eaj)e of edematous lluijl are separated by wide areas of non- 
eongested lung tissue. There is in our experience a small but defi- 
nite number of eases where the lung .structure was rather strikingly 
dry, although there may hav(‘ been eoe.xisting hydrothorax, and 
congestive failure in the remaining viscera, 'rhere may be curiously 
enough a greater degree of hyperemia in the bronchial mucosa, due 
])ossibly to nntrked conge.stion in the bronchial veins and capillaries. 
It is commonly thought that, even in the nb.scnee of decompensation, 
the lungs arc the site of constant ])assive hyperemia due to back 
pressure secondary to mitral steno.sis. For examjfie, this was the 
reason a<lvaneed by Peabody for the decreased vital capacity noted 
in individuals with compensated valvular heart disease." We are 
eonvineed that this is not nece.ssarily .so; in the occasional ease of 


more or le.«s sudden death in patients known to have compensated 
mitral stenosis we luive .seen no evidence of this supposed blood 
stasis. It is even more })UZ7.1ing to observe such findings where heart 
failure with congestion of the viscera has actually occurred. Tri- 
cuspid stenosis and obstruction of the inferior vena cava, factors 
known to cause a relative ischemia of the lungs, were not factors 
in our material. '^I’hese dry lungs for which we have no adequate 
explanation were mentioned casually by Paul,*” but, as far as wc 
know, no other reference to them exists in the literature. 


The Eelationship of Pulmonary Arterial Lesions to Eheumatic Pneu- 
monopathy. In this paper we have not attempted to discuss 
the vascular lesions of rheumatic })neumonopathy. It is well known 
that in late rheumatic heart disease with mitral stenosis, advanced 


arteriosclerosis of the pulmonary artery may be present, involving 
esj)eeially the smaller branches. The extent of this development 
varies and does not appear to ])c in constant relationship to the 
parenchymal damage (hig. 7). Unquestionably such extreme in- 
volvement Jis is sometimes seen mu.st play an important role in the 
development of right heart strain. It may possibly introduce the 
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factor of ischemia in the development of chronic pneumonitis. 
This arteriosclerosis has its origin in part in rlieiimatic arteritis. 
We ha^’e obser\’-ed tlie early appearance of pulmonary arteritis in 
acute rheumatic fever; it is generally collateral with the parenchy- 
mal changes and in a few instances by reason of extensive and 
unusually severe involvement, is the predominant lung lesion. 
However, it is our opinion that arteritis and arteriosclerosis are of 
secondary- importance in tlie development and evolution of rheu- 
matic lung disease. This is based on our observation: 1, That in 
the large majority of cases the acute pneumonia or pneumonitis 
overshadows the collateral arteritis; 2, that the advanced arterio- 
sclerotie lesion of the pulmonary artery seen often in association 
with mitral stenosis is uncommon in young rheumatic fever patients; 
3, that interstitital pulmonary fibrosis in such young subjects is 
often already widespread and well advaneed. These facts indicate 
that the pulmonary arteriosclerosis of rheumatic cardiopulmonary 
disease is a later development, and that despite its partial origin in 
inflammatory processes, it is largely subsequent to chronic pneu- 
monitis and pulmonary hAqrertension. We hope to describe in detail 
the rheumatic pulmonary vascular lesions in a separate report, now 
in preparation. 

Summary. 1. The characteristic pneiimonopatliy of acute rheu- 
matic fever can be identified as the precursor of an equally charac- 
teristic pulmonary change seen often in chronic rheumatic heart 
disease. 

2. An intervening subacute stage is featured, as is the late chronic 
stage, by impaired elasticity of the lung tissue. 

3. Histologic, studies indicate that this pulmonarj’ lesion is a 
chronic interstitial pneumonitis, which like rheumatic myocarditis, 
is often accompanied by evidence of recurring inflammation. 

4. One of its characteristic features is a hyperplasia of elastic 
tissue probably indicative of hypertensive strain in the fine pul- 
monary circulation. 

6, This pulmonary change' is not directly dependent on the 
presence of passive congestion or of mitral stenosis, since both of 
those factors may be absent or developed in variable degree. Pas- 
sive congestion undoubtedly intensifies the interstitial fibrosis, but 
remains in our opinion a secondary factor. 
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THE ROLE OF MITRAL STENOSIS AND OF POST-RHEUMATIC 
PULMONARY FIBROSIS IN THE EVOLUTION OF CHRONIC 
RHEUMATIC HEART DISEASE. 


JIy Uenmamix a. Gouley, 

r \m>i \f-!’ATnoi,o(;isT, ntii,Ai>r.i.i’itiA »;r,Ni;itAi, hosi’Itai-, rint.ADi;LpniA, pa. 

(I roin till" 1 of l’;iilit)!oiry :in<l C!ir<liolo(:.v of tho Philadolphiii General 

llo'.piinl. the Ealioratory of I’atholojiy, and tiie l?ol)inetlo Foundation 
of the l/nivcr>ify of I’enri.Mdvania. and the .Icneish Hospital.) 

CnitttXH' licjirt fjtihiiT in rhcnmalic lu*art discii.sc lias been aseribecl 
for ye;ir.< to the ineehanical ellVets of mitral stenosis. It is generally 
aeeeiited tluit initnil stenosis by retarding the onward flow of blood 
ejuises enlargement of the left anriele, later an increasing stasis in 
the pnlmomiry veins, eretiting thereby a state of ebronie eonge.stion, 
and hypertension in the jmlmonary va.senltir eirenit. The right 
ventricle nndergties Iiyiiertropby and dil.atjilion, tmd ultimately 
biils in its eli'ort to overcome this pnlmoiiiiry hypertension. This 
apparently is the ji.athogenesis of right heart biilnre with its conges- 
tive enlargement of the liver and jieripheral venous stasis that is so 
eharaeteristie of adv.'ineed rheumatic heart disease. In the majority 
of cases this would appear to be a satisfactory e.xplanation. We 
have, however, in the bust o years come to the eonelusion that another 
factor aside from mitral steno.sis itself is, at least in some jiatients, 
the major cause of right heart failure. This belief is based on a 
number of observations, whieh we wish to discuss in this report. 

1. 77/e XoruKtl Sized Lcfl Auricle in Ocraeional Caece of Mifral 
SlrnosiM. It has been thought by the ])rofe.ssion at large, even by 
cardiologists jind roentgenologi.sts, that enlargement of the left 
/luricle is jin inevit/iblc se(|uel to mitnd .stenosis and a measure of 
its .severity, ^t is uiKiuestionably the ii.s-nal finding in patients who 
h.'id long continued mitnd ob.st ruction. Ncvcrthele.ss we have 
encountered in a .series of 01 cases of mitnd stenosis, 7 instances in 
which the left auricle wasuiot enlarged (Fig. 1). While the entire 
group included varying gnides of .stenosis 4 of the 7 e.xamples of non- 
enlargement of the auricle occurred in the pre.sencc of advanced 
.stenosis of the type tlnit is often de.seribed as “pure” mitral stenosis. 
''J’he lesions were charactcri.stically rheumatic. There was slight 
to moderate enlargement of the auricular appendage in some of 
these 7 c/ises, certainly not marked in any and not comparable with 
the enlargement of the right auricidar appendage in the same hearts. 
In no instance was there associated congenital heart disease. A 
larger gr/aip w.as noterl to have a comparatively slight degree of left 
auricular enlargement. 'I'his is probably within common experience, 
but is also challenging in view of the fact that mitral stenosis, usually 
ad\'anced in these cases, is a development of many years’ duration. 

In the normal adult heart the length of the unopened left auricle 
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measured externally is practically one-half that of the left ventricle, 
the ratio of auriculo- ventricular length being 50 to 55%. In mitral 
stenosis, tire length of tlie left auricle is usually two-thirds to three- 
fourths of the length of the ventricle and occasionally may equal it. 
All of the 7 cases herein stated to have normal sized left auricles 
accompanying mitral stenosis were within the normal ratio of 
auriculo-ventricular length. The age of these patients varied from 
17 to 64. 

It appears then that valvular obstruction is not the sole factor in 
the progressive left auricular dilatation of rheumatic heart disease. 
Unquestionably other factors, anatomic and physiologic, exert a 
marked local influence on the auricular structure. They cannot be 
discussed here, but we have concluded that mitral valve obstruction 
is only one of a number of such factors, that its importance in initiat- 
ing the train of events leading to right heart failure has probably been 
exaggerated, certainly so in types of cases of mitral stenosis just 
described. 

2. 7'he Significance of Right Ventricnihr Jnvohemcnt in Rheumatic 
Heart Disease and Its Relationship to Mitral Stenosis. It has been a 
matter of interest to us, as well as to others, that some people with 
mitral stenosis live considerably longer than the usual patient wuth 
rheumatic heart disease. The patients who reach the age of 45 
constitute a larger group than is generally realized. Interesting 
statistical data has been recorded in previous papers.-’'*-®-^-*'' 

We have observed that some patients with ad^unced mitral 
stenosis reached the 6th or 7th decade of life and at necrospy pre- 
sented little or no e^ddence of congesti^^e heart failure. This was in 
marked contrast with the large number of patients between the ages 
of 20 and 60 who having the same degree of mitral stenosis, presented 
the common evidence of right heart failure with congestive enlarge- 
ment of the liver and peripheral venous stasis. The A'ery different 
course in these two groups leads us to beliei'e that mitral stenosis 
per se is not the factor that determines the outcome. The nature of 
a protective mechanism, if such actually exists, has been discussed 
by Levine and Fulton,"’ who suggested that systemic hypertension 
prolonged life in mitral stenosis by' producing dilatation of the ob- 
structed mitral ring. The one pathologic change in the heart aside 
from mitral stenosis that is commonly' present in the early' develop- 
ment of chronic right sided insufficiency' is the combination of hy'per- 
trophy' and dilatation of the right ventricle, especially of the outlet 
portion (conus), which we believe to signify prolonged strain. It is 
our observation that this change is often absent, and when present. 
Visually in mild degree in those cases of advanced mitral stenosis, 
who reach a normal life e.xpectancy’. We believe therefore that the 
chief factor which, barring complications, determines the severity 
of tlie course and the duration of life is the degree of right ventricular 
strain and not the degree of mitral stenosis. 
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An analysis of :i() oasos of mitral sU'iinsis, dioscn at random, 
illustrated in a peneral way the elinico-patholopic importance of right 
ventrienlar hypertrophy and dilatation. 'Fhe patients varied in age 
from 22 to to. 'I'lii'y eonld he generally divided into two groups on 
the basis of right ventrienlar strain as evidenced by the structural 
changes in that ventricle. The larger group consisting of 20 
patients, average age -12.3 years, ha<l chronic right heart failure and 
all of them .diowed moderate to marked hypertrojihy and dilatation 
of the right vcaitriele (h'ig. 2). The smaller grouji consisting of 10 
cases with normal or jiractically normal ventricle (Fig. 3), did not 
have chronic right heart failure; their average age at death was 
."il years; death was attributed to non-cardiac disease (b cases), to 
left heart failure following coronary thrombosis (1), or following ob- 
struction by ball-valve thrombus in the left auricle (1), to embolism 
.secondary to auricular fibrillation (3). 

liight ventricular hyi)crlro])hy, eventually strain and failure is 
the accepted rule in mitral .stenosis. It is evident, however, that 
some piitients may have .severe mitral stenosis that is not ncce.s- 
sarily followed by right ventricular .strain for many years. ]\Iorc- 
over. there aiipears to be a fairly proportionate relationship be- 
tween longevity or an apjiroach to it in mitral .stenosis and the degree 
of freedom from right ventricular .strain. The latter is a response to 
some form of jmhnonary resistance, which evidently may or may not 
devolo]) in the jirescnce of mitral stenosis. The imjiortance of this 
jmlmonary factor is cmjihasized in the following chapter. 

3. The ICxhfriirr of Cliwtiic liighl Heart Failure in RheumaiiKVi 
Without Mitral Stcuosi.s. We have noted 3 instances of aortic 
stenosis umu'comjianied by mitral .stenosis, in which the clinical 
picture was c.sscntially the same as that usually ascribed to the latter 
lesion alone, namely chronic right heart failure (Figs. G and 7). 
In all 3 instances, the vjdvular Ic.sion was undoubtedly rheumatic; 
the age of the.se patients was 3b, 3G, and bl years. Isolated aortic 
stenosis in a young or middle aged jiatient is uncommon from the 
anatomic standjioint; accompanied by the devclojnnent of chronic 
right heart failure, it is distinctly uncommon, but the e.xistencc of 
such cases is of great significance in the attempt to trace the evolu- 
tion of rheumatic heart di.seasc. It becomes more evident that the 
cause of right lieart failure in chronic rheumatic heart disease is 
more directly related to an impediment in the pulmonary circulation. 
3'his factor was present in each of these 3 eases; liyprtrophy and 
dilatation of the right ventricle were associated with early pul- 
monary atherosclerosis and an altered consistency in the lung 
structure which obviously was the basis of increased intra]Hilmonnry 
resistance and pulmonary hypertension in the entire absence of 
mitral stenosis ami resultant back jircssurc. 

4. The LeNwu.s of the Pvivwnary Vefinchs. The Relative Immunity 
of the Pulmonary Vcims in Mitral Stenosis Accoinyanied by Pre- 
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dominant Right Heart Failure. In the chronic stage of rheumatic 
heart disease, pulmonary arterial involvement is often conspicuous, 
more so than in the early acute phases of rheumatic fever, and differ- 
ing from the acute arteritis of the early involvement in that it con- 
sists largely of, atherosclerosis, which is a degenerative reaction 
(Fig. 8). This development can be reasonablj" associated with the 
presence of a pulmonary hypertension, as pointed out by Moschco- 
witz,®“ Parker and Weiss.® The extent of the arterial degeneration 
is largely parallel on one hand with the degree of right ventricular 
hypertrophy and strain and on the other with the extent of a diffuse 
fibrosis in the lungs. We have just noted that pulmonary athero- 
sclerosis and increased firmness of the lung structure were present in 
some cases of rheumatic heart disease in the absence of mitral 
stenosis (or any significant mitral valve lesion). It is also inter- 
esting that in patients with mitral stenosis, who reach middle or 
upper age with little or no cardiac disability, pulmonarj^ athero- 
sclerosis is usuallj’ slight (Fig. 5). 

. An interesting contrast to the state of the pulmonary artery and 
its branches in chronic rheumatic heart disease is afforded by the 
pulmonary veins. The relatively few observations concerning them 
are conflicting. Zinsser” found little involvement in the pulmonary 
veins in mitral stenosis. Brenner® found sclerosis constantly in 
some degree in the small pulmonary veins, less so in the large veins. 


Legends for Figs. 1 to 9. 

Fig. 1. — A, Normal sized left auricle with advanced mitral stenosis; the right 
auricle is moderately enlarged. B, Markedly enlarged left auricle, with advanced 
mitral stenosis. The degree of valvular obstruction was practically identical in 
heart, Fig. 1, A. Both hearts viewed from the rear. 

Fig. 2. — Extreme cor pulmonale in rheumatic heart disease with mitral stenosis, 
viewed from left lateral aspect; severe chronic right heart failure in association with 
advanced interstitial pulmonary fibrosis and acute pulmonary arteritis. Right 
ventricular wall (R) measured 15 mm.; pulmonary artery (F.A.). 

Fig. 3. — Absence of right heart hypertrophy and dilatation in a case of advanced 
mitral stenosis (see Figs. 4 and 5); patient aged 52, well until 0 weeks before death 
from auricular fibrillation and pulmonary embolism. Right ventricular wall (R) 
measured 4 mm. 

Fig. 4. — Advanced mitral stenosis without right ventricular hypertrophy (see 
Fig. 3). 

Fig. 5. — Absence of pulmonarj’ arteriosclerosis in a case of advanced mitral sten- 
osis (see Figs. 3 and 4). No significant sclerosis noted in small branches. The right 
ventricle was normal. 

Fig. 6. — Hypertrophy and dilatation of right ventricle in a man. aged 36, with 
advanced post-rheumatic aortic stenosis and practically normal mitral vaU'e (see 
Fig. 7). Death by chronic right heart failure. Right ventricular wall (i?) measured 
7 cm. 

Fig. 7. — Slightly scarred but functionally normal mitral valve (see Fig. 0). 

Fig. S. — Marked pulmonary arteriosclerosis in association with mitral stenosis and 
chronic right heart failure. 

Fig. 9. — Normal pulmonary veins in association with mitral stenosis and chronic 
right heart failure (sec Fig. S). The transluconcy of the normal pulmonary veins is 
lost in the photography. 
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lu- touiul clijiDutAs ill nlinost jil! hin.ii.s, in patients above 
the «»i 1(1, rt'irardlfss of tin* prv.svnec* or absence of eardio-jinl- 
luunary diM-jiM*. .''oiiu* invesliirat<»rs found jnilinonary plilcbo- 
in mitral stcnor'i> iiuTcased with heart failure, but no refer- 
emf lui^ been made as far as we know ns to the jiredomiuant tyjie 
of failure in such patients: which is important because we have con- 
sistently fouml evidence of sitiniHeant imlmonary iihleboselerosis 
in tho>e jiatieuts who havi* suffered from iiredoniiuaut chronic left 
heart failurt* or at least a generali'/ed type of failure regardless of 
etioiogie eoiisitienitions. Contrariwise, a fairly consistent necropsy 
observation is the relative immunity of the larger pulmonary veins 
in uneoniplieat<'fl mitnd st<*nosis with ehronie right heart failure 
(big. ;i). Ji) .iiic'h eases the <-ontrasting pulmonary artery disease 
is ofti-n marked. In most of them some thit'kening of the venules 
usually slight l«» moderate was seen, similar to that noted by Brenner 
in pr.aetieally all individuals, but thi're was a significant rliminution 
of jihlebosflerosis as one sueeessively examined small, medium, and 
finally large .si/.ed branches of the pulmonary veins. This immunity 
was not s(» apparent with eomplieating left heart failure or when there 
was unusually marked h*ft auricular enlargement and resulting dila- 
tation of the ••rifiees of the pulmoiuiry veins. In such eases the 
existence «tf back stasis in the imlmonary veins was suggested by 
phleboselerosis in large vessels which .sometimes ecpialled that seen 
in jiatients with repc'ated myocardial infarction, decompensated 
hypertensive eardio-remd disease and other types of ehronie left 
heart failure. Its slight development in uneomplieated mitral 
stenosiv; with onlinarv auricular «*nlargement and ])rcdominant 
right he.'irt strain strikes in our opinion at the theory of retrograde 
pulmonary vi-nous hypertension origimiting at the mitral valve, 
'riic continuous obstruetif)n of many year.s’ duration usually asso- 
<*iated with mitral stenosis ought to be imiduetive of a pulmonary 
])hleboselerosis more intensive than seen with any other type of 
lieart disea.se. 

Till' Hole of dhrimic Piinivioiiili.'i in flic Kvohiiion of Rhenmatic 
Ifriirt Diirii.fc. 'J'he immediate cause of the pulmonary liypcr- 
tension is, we believe, n diffuse interstitial lung fibrosis. Anoxemic 
fibrosis (brown induration of the lung) secondary to heart failure 
and cfingestivc stasis has long been known to pathoIogLsts, and it 
has alwa.vs been assumed that the jnilmonary changes in rheumatic 
Iieart disease were entirely of that, type, and basically the result of 
obstruction at the mitr.'d valve. 'J'he importance of pulmonary 
fibrosis in conjunction with jiulmonary hypertension and mitral 
stenosis has been rccogni'/.cd. Moschcow'it'/i (1930)’*’' attributed the 
jiroccss, as others ju’cviously, to secondary capillary stasis and in the 
late stages to ischemia folknving advanced imlmonary arterio- 
sclerosis, He employed the term “arterio-capillary fibrosis” (Gull 
and .Sutton) and showed a similarity of the pulmonary and renal 
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capillary lesions in their association with hypertension. Parker and 
Weiss® in the latest work on this subject also emphasized the fibrotic 
changes in the capillary vessels and alveolar walls and their effect 
on gaseous exchange, but they likewise considered these lung changes 
to be a secondary result of chronic left heart failure (“back pres- 
sure”). In their case of mitral stenosis they thought that right 
heart involvement was a terminal event due to a malignant pul- 
monary hypertension which had developed rapidly toward the end 
of life. 

The observations herein recorded make it difficult for us to apply 
the theory^ of back pressure and stasis to all cases of mitral stenosis 
without reservation. There is reason to believe that in some 
patients (and possibly this in time will be found applicable to others) 
the essential cause of the failure is not in vahmlar obstruction but 
rather in an important and independent structural change in the 
lung. This phenomenon is in the beginning a direct result of rheu- 
matic fever, a pneumonitis leading often to a widespread fine 
interstitial fibrosis, which may^ with recurrences of the infiammatoiy 
reaction become progressively”^ severe. The transition from the 
acute rheumatic lung lesions to the later stages of post-infiammatory 
fibrosis has been recently” reported.®* The development of pneu- 
monitis in rheumatic fever is concurrent with cardiac involvement; 
nevertheless, we have seen instances especially” in children, where the 
almost inevitable mitral. valvular lesion was comparatively slight, 
far from actual stenosis and yet at the same time pneumonitis had 
already” developed into the “rubberoid” lung. In these early vic- 
tims of rheumatic disease the obstructive pulmonary” factor was 
already” evident, in the early” hypertrophy” and . marked dilatation 
of the right ventricle. It may be pointed out that chronic con- 
gestive heart failure of the ty”pe associated with paroxy”smal dy”spnea, 
and recurring’ pulmonary” edema is seldom present in such y”oung 
patients. 

. The vwiter has observed the presence of cardiac murmurs in the 
pulmonary” area in children after an attack of rheumatic fever in 
whom no murmurs were previously” heard. A short but sometimes 
rough sy”stolic murmur followed by marked accentuation of P-2 
are not infrequent under such circumstances; such murmurs in the 
area of “auscultatory” romance” are difficult to assess. The fact 
that the development of mitral stenosis occurs at least a few years 
after the early attacks of rheumatic fever^ leads us to believe that 
some of these murmurs in the pulmonic area may be related to 
increased pulmonary tension. 

In the later stages of chronic rheumatic heart disease the develop- 
ment of left venticular failure in numerous patients adds to the 
pulmonary obstruction by” the imposition of passive congestion on a 
vascular circuit already handicapped by post-inflammatory' inter- 
stitial fibrosis. In this connection the extent of the valvular ob- 
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structicm is appnvonlly of little iniporlanco as long as the integrity 
of the left Ventricle is inaintaiiual. A normal or ^Yell functioning 
left ventricle giv<'s the right ventricle o])portunity to meet whatever 
ohstruction exists in the j)uhnonary capillary bed that has resulted 
from the original inflammatory process. A constant passive con- 
gest imi of the hmgs has been assumed to exist in all patients with 
mitral .'Stenosis, 'bhat this may he a fallacy was discussed by us in a 
previjuis })aper.' in which attention was called to the interesting 
and ni>t infreqtient neer()])sy finding of the “dry lungs’’ in chronic 
rheumatic heart disease, 'fhosc patients who are ambulatory and 
comjdetcly compensated and with charac'tcri.stically normal or even 
small left ventricle .'^how no Hoentgeti or clinical evidence of pas.sivc 
congestion of the lungs, 

'I'iic heart in rheumatic disease cannot be (.’onsidcred alone in 


referen(‘(‘ to circulatory efficiency. The pulmonary status assumes 
in our (»pini»)n equal importance. The extent of the intrapulmonary 
blockade ami the ability of the right ventri(de to cope with it de- 
termine.s tin* course and ])rognosis of each case. The importance 
of recurring myocanlitis is rccogni'/cd ; in our opinion, it hastens 
but scarcely alters the general pattern of cardiac failure in adidt 
j)aticnts. The .same may be .said of auricular fibrillation, unless 
fatal embolism supervenes. The situation is aggravated of course 
if and when the left ventricle fails. Aside from recurring inflamma- 
tion, there tire structural changc.s in many rheumatic heart.s that 
lea<l to the. com))lication of left ventricular strain and ultimately 
generali'/,c(l faihire (.seritms aortic valvular disease, adherent peri- 
canlium, the hyportro])hy and straiii of essential systemic hyper- 
tension), In their absence, left ventrietdar failure is usually a sub- 
terminal event coming on many years after the development of right 


ventricular .strain. 


It is true that the majority of ])atients with rheumatic heart 
di.sease have no history of acute pulmonary involvement at any time. 
It was pointed out, however, that in many instances a .subtle sub- 
clinical ])Jummonitis had occurred and was discovered only at 
nccrop.sy/"’ 'I’lie mitral valvular lesion and the interstitial pul- 
monary fibrosis are not in a given case parallel in extent with each 
other. It is very likely that in many patients a comparatively mild 
pulmonary le.sion disappears in early life while the mitral valvulitis 
persists and progresses in the later years, 'i'hus patients arc occa- 
sionally seen with advanced mitral obstruction, even beyond middle 
age, in whom the i)arenchymal lung lesion is .slight. 

Summary. We have discussed the probability; 1, that mitral 
stenosis in some patients is in itself not the sole or possibly even 
<‘in important factor in the causation of the chronic right heart 
failure wl)ich cliaracteristically terminates chronic rheuma,tic heart 
disease; 2, such failure may occur even in the absence of significant 
mitral valvular dysfunction; 3, the key lesion iii this particular 



18 


MERRILL, WILLIAMS, HARRISON: 


type of patient is the association of an intrapulmonarj'’ lesion with 
right ventricular strain; 4, the intrapulmonary lesion is a diffuse 
fibrosis that at least in its beginning is a direct result of rheumatic 
pneumonitis; 5, the factor of passive pulmonary congestion becomes 
important with the development of left- ventricular failure which 
may or may not occur. 

The protocols of the cases of mitral stenosis with normal sized left auricle and 
also of those concerned with the structural changes in the right ventricle have been 
omitted. They are listed separately and are available on application to the author. 
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THE SITE OF ACTION OF THE RENAL PRESSOR 
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(From tlie Department of Medicine, Vanderbilt Universitj*.) 

The experiments to be reported were undertaken in order to 
investigate the mechanism of action of the renal pressor substance 
(Tigerstedt’s "renin”)- 

Method. The observations were made on heparinized rats which were 
anesthetized wdth sodiiun pentobarbital. The pressor substance was pre- 
pared by treating ground renal cortex with alcohol and extracting the 
precipitate -n-ith water as described bj’ Merrill, Williams and Harrison.’ 
Various structures were removed, destroyed or separated from tlie chcula- 
toi^’ systems of the test animals, and the active material was then injected 
through an aortic cannula. The cannula was equipped with a side con- 
nection through which blood pressure was measured with a mercu^- man- 
ometer. The rises in blood pressure due to the volume of fluid injected 
were determined by administering egual volumes of 0.9% sodiiun cldoride 
solution. In the first series of e.xperiments no attempt was made to deter- 
mine whether these procedures altered the degree of pressor response but 
simply whether they abolished it. 

* This investigation was aided by a grant from the Josiah Macy, Jr., Foundation. 
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The Influence of the Nervous System. In one group of experi- 
ments a traelieal cannula was inserted, artificial respiration was 
adininisierod. and the connections between the brain and the 
remainder (»f t!\c iaidy wore destroyed by clamping all the cervical 
strndnres excejit the trachea in the lower ])art of the neck. The 
clam]) ernshed the cord, the vagus nerves and the blood-vessels. 
JCach of 7 rats .-^o treated exhibited markedly greater response to 
'‘renin” than to saline. The respon.'Je of these animals was usually 
greater than that observed in rats with intact cords, the difi'erenee 
})robably being due to the low initial ])re.ssure which followed 
destruction f)f tlu* s])inal (‘ord. In a second series of experiments, 
the spinal cord was exj>osed iji the neck and the lower portions of 
it Were <lcstroy<,>d by j)assing a wire down the vertebral canal, arti- 
ficial rcs])iration b(>ing maintained through the tracheal cannula. 
I'.ach of .0 rats so treated flis])layed a W(‘ll-marked pressor response 
U\ renin. 

'I'hc.^e observations are in agreement with tho.se of previous 
workers'-* in showing that the rise in blood ])ressure produced by 
the reiud j)ressor substance is indej)endent of central nervous sys- 
tem influences. 'J'he re.sults do not, however, demonstrate a direct 
peripheral vasoconstrictor action of this substance, for it is con- 
ceivable that tlu' effect might be due to some substance formed in 
other parts of the body and liberated by the injection of renal 
extract. In order to .study this qtiestion further e.\])crimcnts were 
done. 

Eflect of Removal of Various Organs From the Circulation. The 
|)ossibility that the pressor effects of nmin could be due to sub- 
stances formed in the hypo])hy.si.s was excluded by the experiments 
already mentioned, in which the structures in the lower part of the 
neck were tightly oc(;Iuded by a clamp. Since under these condi- 
tions the venous return from the liypophysis was blocked it 
is clear that secretions from the.sc organs could not have been 
responsible for the j)ressor effect. 

In order to .study the po.ssible role of the lungs comparisons were 
made of the effect of intravenous and intra-aortie injections. It 
was found that the initial depressor effect produced by renal extract 
was u.sually more pronounced when the intravenous route was 
employed, 'riiis result was interpreted as meaning that our extracts 
probably contained j)cptoncs, which have been shown by Mauntner 
and Pick" to cause (;onstrietion of the pulmonary vessels. (The 
method of j)re])aration of the extracts makes it unlikely that they 
could contain histamine, .which may have a similar action on the 
pulmonary vessels.) When allowance was made for the greater 
depn^ssor effect no significant difference was found between the 
effects of intra-aortie and intravenous administration. 

Tlic liver was exeludorl from the circulation by diverting the 
portal blood into one of the renal veins with a curved cannula, the 
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hepatic artery being ligated. Only two successful preparations were 
obtained. Both of these rats showed a well-marked pressor response 
to renal e^ract, the effects being greater— probably because of the 
lower initial blood pressure— than those obtained on control animals 
with intact livers. 

Removal of the spleen— 1 rat— and of the pancreas— 5 rats— did 
not abolish the pressor effect which was about the same as that 
obtained on untreated animals. 

In 6 rats the adrenal glands were removed immediately before 
the injection. All of these animals showed normal responses when 
renin was administered. 

In 10 experiments the renal pedicles were alternately clamped 
and released during injections of renal extract. Removing the 
kidneys from, the circulation did not alter the pressor effects. 

These observations suggest that the rise in hlood pressure pro- 
duced by renin is due to a direct local effect on the vessels. The 
question was studied further by observing the effect of the extract 
administered locally on the perfusion rate through the leg. In 
some experiments, a cannula pointing toward the head was inserted 
into the proximal part of the left common iliac artery, the aorta 
being clamped just above its bifurcation during the measurements 
of the perfusion rate and released between such measurements so 
that the blood supply was maintained to the right leg except during 
the time when the rate of flow through the right common iliac 
artery was being determined. In other experiments, a cannula 
pointing toward the foot was placed into the femoral artery of the 
excised leg, separated completely from the body. The results 
obtained with both tjqies of experiment were similar and are illus- 
trated in Figure 1. The administration of renin was followed by 
well-marked vasoconstriction in the vessels of the leg, although 
the duration of the effect— 5 to 10 minutes— was usually consider- 
ably less than the usual duration— 15 to 30 minutes— of the pressor 
response in intact animals. Whether this difference is to be ascribed 
to the fact that the pressor substance was rapidly washed out of 
the leg by the perfusion fluid or to some other reason is uncertain, 
but the experiments do indicate clearly that renin causes local 
I'ascular contraction, independentli' of the nervous system, and 
that the pressor effect is a direct one in the sense that it is not due 
to the liberation of pressor substances from other parts of the body 
but is dependent on the effect of renin itself on the blood-vessels. 

The experiments which were mentioned above in which it was 
shown that clamping the renal pedicles did not alter the response 
of the animals to renal extract' seem, at first sight, to be contrary 
to those of Tigerstedt and Bergman,^ who found that bilateral 
nephrectomy caused rabbits to become more sensitive to renin. 
Theji- attributed this to tlie inability of such animals to excrete 



Tin: sn r, oi' action of thk uf.nai. pressor substance 21 


ronin. In tirdcr to iiivcstii^ato the reason for the dilfcrence between 
tlu-ir results atul ours, furtiier experiuients were done, the kidneys 
beiuij retnov(‘d front a series of rata, tvhieh tvere compared 2 or 
.'1 days inter with control animals as regards sensitivity. These 
experimeitts (i'ig. 2) indicated clearly that rats which have had 
(heir kidneys removed 2 or it days previously are more sensitive to 
nmal extract than tire normal animals. On the other hand, it was 
found that nephrectomy or clamping the renal pedicles immediately 
before the injection did not inerca.se the sensitivity of the animals 
(l-'ig. 2). 'I'ite results confirm the findings of Tigerstedt and Berg- 
m.'in, but do not support their Jtssumption that the difrerence in 
sensitivity is dtie to failure of the nephrectomized animals to excrete 
the pressiw substanci-. 'I'he reason for the increased sensitivity of 
the lattiT rats is m>t clear at the prescjit time and needs to be studied 
further. 
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experiments indicate that the renal pressor substance has a 
direct vasoeon.strietor , action, which occurs independently of struc- 
tures other than tlie hlood-ves.sels. 'i'he pressor response is not 
aboli.sher! immcfliately after removal ol' various .structures. How- 
ev(;r, reinttval of the kiflmsys fltHNS modify the action oi the pressor 
snhstanee ])rovided that the animal has bcjcn dci)rived ol the renal 
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Fig. 2. — Two or 3 days after bilateral nephrectomy the sonsifiWtj' of the animals 
to renin was markedly increased, particularly as resards the duration of the effect 
(A, S, C). Ligation of the renal pedicles immediately before the injection of renal 
extract had practically no effect on the response to renin (B) . Likewise the response 
was not altered immediatclj' after removal of the kidneys (C). 
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tissue for a sufficiently long pcriorl. It seems quite possible that 
several days after the removal of other organs the effect might also 
be modified even though the response is not changed immediately 
after the exclusion of these structures. Experiments aimed at 
testing this hypothesis arc now in progress. 

Summary. Injection of the renal pressor substanee—renin— 
caused rise in blood ])rcssurc after dc.structlon of the spinal cord, 
and after exclusion of the hypophysis, adrenals, pancreas, liver and 
kidneys from the circulation. A vasoconstrictor effect of this sub- 
.stance was demonstrated in the isolated leg. Althougii the character 
of the pressor response was not altcrcfl by removing the kidneys 
immediately before the injection, it was found that the height and 
duration of the rise in blood pressure were increased in animals 
which ha<l been subjected to nephrectomy 2 or 3 days previously. 
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THE INSENSIBLE LOSS OF WATER IN DIABETES 
INSIPIDUS. * 
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.Scant attention has been paid to the ineasurcment of the in.scn- 
.sible loss of water in diabetes insipidus in spite of the fact that this 
loss forms an important item in the total water balance. Early 
.studies were published by .Strubell® aiul Veil;*®"-*’ but their technique 
was inaccurate and their re.sults di.scordant. In norma! subjects, 
the insensible lo.ss of water is a function of the total metabolism® 
and appears to be iuflepcndent of tjie less extreme dislocations of 
the water exchange. Water diuresis, and antidiure.sis produced by 
the injection of pituilrin, are usually found to have no influence on 
the insensible weight loss, although Manche.stcr and co-workers® 
reported an altered loss under the.se conditions. In patients with 
diabetes insipidus it is possible to extend these observations, as one 
can cause rapid and large shifts in the intake and output of water 
by the administration ami withdrawal of pituitrin. Lavietes'* 
recently rejiorted that the insensible lo.ss of weight of such a patient 

’*■ Jlcportorl io tiio CJiiwipo Society of Jiitcninl Medicine on November 22, 1937. 
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varied from 840 to 1644 gm. a day over a period of 9 days, during 
which the volume and osmotic pressure of the body fluids were 
varied greatly by the use 'of pituitrin and by changes in the salt 
intake. He observed no correlation between the variations in the 
insensible loss and the changes produced in the body hydration. 

Furthermore, to understand the disturbed physiology of diabetes 
insipidus it is important to know' wdiether or not the insensible loss 
of w'ater differs essentially from that found in normal individuals. 
Such a difference wmuld suggest that the metabolic anomaly in that 
disease is more wndespread than one having to do solely w’itli the 
control of the urine volume by the kidneys. 

Clinical Abstracts.* Subject K. was a 31-year-old housewife of Hun- 
garian extraction who complained of amenorrhea, polyuria, and an increase 
of 25 pounds in w'eight, aU within the few months previous to the observa- 
tions recorded in this paper. The routine physical examination was nega- 
tive, as were the neurologic examination, visual fields, serologic tests, spinal 
fluid findings, and the Roentgen ray of the region of the sella turcica. Except 
for the low specific gravity, routine examination of the urine was negative. 

Subject L., a 21-year-old, unmarried girl, evidently had a congenital 
type of diabetes insipidus. Her polyuria and polydipsia started early in 
life, and her mother had suffered from similar symptoms. Routine physical 
and neurologic examinations w'ere negative, as w'ere her visual fields,. sero- 
logic tests and Roentgen ray of the sella turcica. Her urine usually con- 
tained a faint trace of albumin, too little to quantitate accurately ; the urinary 
sediment was negative. 

Methods. The insensible loss of water of each subject was determined 
for a number of consecutive days while the diabetes insipidus was ajter- 
nateb' controlled with pituitrin and allowed to go unchecked. Pituitrin 
w'as driven intramuscularly in doses of 0.5 cc. of the obstetrical preparation 
on the days designated by a P in the date column of the tables. In deter- 
mining' the insensible loss of \vater the technique of Newburgh, as described 
in his several papers,® w'as carefully followed. The chair balance used to 
weigh both subject and urine specimens had a sensiti\ntj' of 1 to 5 gm., 
depending on the load; the food consumed and the stools w'ere weighed 
on a smaller balance to the nearest gram. The subjects Avere ho.spitalizcd 
and instructed to establish as nearly as possible a constant plane of activity, 
to avoid sensible perspiration or undue cooling, and to refrain from bathing. 
The term (CO; — 0;) -which is subtracted from the insensible loss of weight 
to obtain the insensible -water loss (Table 1) -u'as calculated as described 
by Newburgh.® No allowance -ivas made for the heat e.xpended in w'arming 
to body temperature the large volume of water the subjects drank, as it 
was found that on an extreme day, March 25, when Subject L. consumed 
over 10 liters of water, such a correction would have changed the term 
(CO;— O 2 ) by only 4 gm. 

Insensible Loss of Water. In Table 1, Column 4 gives the values 
for the daily insensible -water loss, while Column 5 shows the effect 
of the pituitrin injections on the urine volume. 

In the case of Subject K., the polyuria and polydipsia which 

* AVo are indebted to Dr. Allan T. Kenyon for the opportunity to study both 
these cases. 
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accompanied the withdrawal of pituitrin was associated on 3 out 
of -1 days with a somewhat decreased insensible loss of water. 
From Table 2 it will be seen that on 2 of these days, December 13 
and December 17, a .strongly negative water balance occurred, while 
the third day, December 18, marked the recovery from an espe- 
cially severe delndration. As Subject K. weighed 80 kg., a loss of 
3 liters would represent a loss of 5% of her total body water (cal- 
culating the latter as 70% of her body weight). It is possible that 
such a marked dehydration may cau.se a decrease in the insensible 
loss of wjitcr. Manchc.stcr. llusted and McQuarrie® rejiorted that 
the in.<(msiblc weight lo.ss decreased in a manner parallel to the 
<lehydration they jiroduced in cj)iiej)tic children; but Levine and 
Wyatt^ failed to ob.scrvc such a correlation. Newburgh and John- 
ston' and Hall and IMcDlurc- agree that a dehydration in which 
less than (5% of tlu' total body water is lost has no effect on the 
insensible hiss of water of normal subjects, while in the cxiieriments 
of Hall and McClure a more severe dehydration was associated 
with a decreased in.sensible loss. 


T.mh.i: 1. — 'Tin; Evhcnkiiu.k Loss or W.\Tiai in Diaiiktks Insii’ious. 


D.nto. 

(0 



wciclil los<, 

(2) 

C0.~0.-. 

(3) 

In.-on'iiblc 
wilt or. 

(-1) 

Urine. 

(5) 




Siil>Jrcl l\. 



12/11 P* 



. . ■ S70 

.S2 

788 

•1.05.5 

12 P 



. . .S32 

S2 

7.50 

3,322 

13 



. . 70.5 

S2 

023 

8,180 

M 



. . Sll 

82 

731 

.5,117 

15 P 



. . K,5'l 

.S2 

777 

3,001 

10 P 



. . S27 

S2 

7-1.5 

3,022 

17 



. . 030 

82 

.518 

10,205 

IS 



. . 702 

82 

020 

0,002 




1 

$Sithjrr,l L. 



3/1 K P 



. . 1217 

71 

1170 

2,000 

HI P 



, . 1212 

71 

IMl 

1.108 

20 P 



. . 11.50 

07 

10.50 

■1,558 

21 P 



. . 1200 

07 

1112 

3,008 

22 



. . 1007 

00 

008 

7,180 

23 



. . 113.5 

00 

1030 

8.0 11 

21 



. . 1002 

00 

003 

9,8S'l 

2.5 



.. . 10.51 

00 

0.5.5 

10,-520 

20 P 



. . 1100 

09 

1010 

3,935 


P in Column 1 indicafes (Init piluitriii was nivcn Unit day. 


Wc arc not at all sure that dehydration accounts for the decrease 
in K.'s insensible water on the days in question. She felt very 
badly when iiituitrin was withdrawn and may, as a result, liave 
been less active, just as was the normal .subject of Newburgh and 
Johnston when he Avas undergoing dehydration. Also, the change 



26 


BRYAN, METZGER: 


in the in'sensible water is small enough in magnitude to make it 
difficult to be sure of its significance. Thus from Newburgh’s 
most recent work,® in which the energy output calculated from the 
insensible loss of water is compared with that observed by simulta- 
neous indirect calorimetry in the respiration chamber, it is clear 
that in an individual 24-hour period the insensible water loss may 
not show quite its usual relationship to the total expenditure of 
energy. 

We believe that a reduced total metabolism resulting from a 
decrease in activity accounts for the fact that Subject L.’s insen- 
sible losses were uniformly about 10% lower during the second 
period of 4 days when pituitrin was withheld than they had been 
during the first 4 days of pituitrin administration. Subject L. had 
led a very active life and slowly accustomed herself to the hospital 
regime. 

Withdrawal of pituitrin, which leaves the diabetes insipidus 
uncontrolled, has, then, at most, only a minor effect on the insensible 
water loss, which latter bears its usual close relationship to the 
total metabolism. 


Table 2. — Estimated Water Balance in 2 Cases of Diabetes Insipidus. 


Estimated. 


Date. 

(1) 

Intake. 

(2) 

Output. 

(3) 

Balance. 

(4) 

Observed 
weight change. 
(5) 

12/11 P . . . 

. 3,231 

Subject K. 
4,806 

-1575 

-1510 

12 P . . . 

. 4,940 

4,037 

+ 903 

+ 983 - 

12/13 .... 

6,092 

• 8,871 

-2779 

-2973 

14 ... . 

8,305 

5,803 

+2502 

+2549 

12/15 P . . . 

. 4,399 

3,729 

+ 670 

+ 744 

16 P . . . 

3,691 

3,718 

- 27 

+ 102 

12/17 .... 

7,624 

11.423 

-3799 

-4075 

IS ... . 

. 7,779 

7.311 

+ 468 

+ 463 

3/lS P . . . 

. 4.751 

Subject L. 

3.844 

+ 907 

+ 794 

19 P . . . 

3,547 

2,555 

+ 992 

+ 882 

20 P . . . 

4,612 

5.041 

-1029 

-1066 

21 P . . . 

. 4,748 

. 4,108 

+ 580 

+ 532 

3/22 .... 

7,473 

8.157 

- 684 

- 70S 

23 ... . 

. 10,542 

9,970 

+ 572 

+ 563 

24 ... . 

. 11,082 

10,949 

+ 133 

+ 138 

25 ... . 

. 11,729 

11,539 

+ 190 

+ 210 

3/26 P . . . 

5,169 

4,984 

+ 185 

+ 203 

Wider Bdhncc. 

The principal change observed in 

discontinuing 


the administration of pituitrin to a subject with diabetes insipidus 
is tlie marked increase in the water consumed and in the urine 
voided. These two items of the water balance, together with^the 
insensible water, were carefully measured in our observations. The 
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otlier terms "m the fluid cxeliaujic, namely, the amounts of Wcater 
in the urine and stool, were not. determined, hut calculated indirectly, 
and the resultim: estimated water halanees are ])reseutcd in Table 2. 
Tile wafer intake, (’olumn 2, is the sum of the water drunk, plus 
the water eouteut of the food derived from standard tables, plus 
the metabolic water calculated in the usual way from the metabolic 
mixture. 'J'he ficures for the water output in Column 3 represent 
the sum of the in.^ensible water jilus the water excreted in the urine 
ami stool (the last item estimated from the generalization that fresh 
stool contains about 80% water). It is well recognized that for 
short periods of time and when a maintenance diet is fed, changes 
in the body weight clo.^ely aj)proximate the water balance. Thus 
the figure.s in Column b serve as a cheek on the estimated balance 


values in Column 4. 

It will be noted that .Subject K. showed a very unstable balance 
with a tendency to fre(|uent tlehydration whil(‘ Subject L. was much 
less variable in her water e.xchange. .Slu' had had her diabetes 
insipidus all Jier life and never re.sisted lier thirst whereas Subject X. 
had sulfered only a few months, was extremely dissatisfied with 
lier eomlition, and undoubtedly attem])ted to control her polyuria 
by ilrinking Ie.s.s. 

Summary. We have determined the daily insensible loss of water 
in 2 eases of diabetes insipidus in which the water e.xchange was 
subjected to large flucl nations by the admini.stration and with- 
drawal of flit nit rin. 'J'iie in.sensiblc water loss is of the same order 
of magnitude whether or not pituitrin is injected and evidently 
bears in diabetes insijjidus its u.sual close relationship to the total 
metabolism. 'J'he variations ob.served in the insensible loss of water 
were considered to be due to changes in activity rather than to 
rlislocat ions in the water exchange, although the changes were of 
small enough magnitude to make the distinction difficult with the 
methods available. 

J'istimated water balances were calculated from the metabolic 
flata. (3nc subject, X,, showed a very labile balance with a ten- 
dency to dehydration, while L. was much more stable in regard to 
her water exchange. 
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Protamine insulin* in the treatment of diabetes mellitus was first 
reported in this country in January, 1936.-'® Although this method 
of therapy has now been in use for almost 2 years and there have 
been numerous published reports, there is little specific information, 
even in the more recent papers,’-®-'*-®''^ as to the number of cases 
treated, the duration of the diabetes, the previous soluble insulin 
requirement in units and doses, and whether it was necessary to 
continue soluble insulin in conjunction with the protamine. Further- 
more, objective data on the effect of protamine insulin on the clinical 
condition of the patient, t. e., weight changes, tendency to glyco- 
suria or insulin shock, and so forth, are meager. It is understand- 
able that in the earlier publications follow-up records were not 
possible; but even the more recent reports still give little data on the 
effect of the continued use of protamine zinc insulin. In the earlier 
reports of protamine insulin most of the attention was given to the 
level of the blood sugar in the patients treated. Blood sugar curves 
were done on patients with protamine insulin and it was obvious 
that this form of insulin had the ability to reduce the blood sugar 
for a more prolonged period than did soluble insulin.®’’' It was our 
experience in obserHng the effects of protamine insulin on the blood 
sugar for 24 hours at 2-hour intervals that a somewhat more constant 
level of blood sugar was maintained than with soluble insulin, 
although considerable variations were still present. Very little 
attention was paid to the glycosuria, although this is probably a 
more accurate index of the status of the diabetic patient throughout 
the day. 

We are reporting a group of 20 patients, 16 of whom have been 
studied for periods of not less than S months while receiving pro- 
tamine zinc insulin. The other 4 were observed for 1 to 2 months 

* Tlie prolamine zinc insulin used in this studi’ was Protamine Zinc Insulin Lilly. 
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in (Ilf hospital, at llu* fiui nf wliicli (inic i)n)taininf insulin was dis- 
conjinufd owini: (n (lie fact (hat it uas iinpnssililf to jiri'vent a 
sifinificant df.unv* of i^Iyrosuria. All of tin* patients rcpoiit'd had 
prfvi(nisly l>f<*n under our «»bsfrvntiou and treatiufut in tin* clinii* 
for an «*(pial i>r lonu'cr period of (inn* on soluhle insulin. 

Observations. In this irroiii) of patients 12 wen* inales and S were 
female.'^. 'I’lie nces vnri(*d from It to 70 y«-ar.s: 0 patients were he- 
tween 0 iiinl 10 years, -1 lietweeii 20 and 2.'). o l>etw<'en 00 .'ind 10. 1 
between -10 and oO and 1 p.'itit*nt wa*-; 7o ye*ars of ape. All ol these 
patients ha«l had <lialH*tes mellitus for more than 2 years. I he 
averap<‘ duration of tin* iliseas'* was 0 yrars, 1 he «letails of tin* 


}ja(i(*nls are piven in 'rnhh* 1, 
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The proeedure usiai in stinlyinp these eases was as follows. l‘'aeh 
patient was hosiiitalizefl and the .soluhh* insulin requir(*m(*n( and 
fiiet as oh.served in the elinie were eheelvcrl. Wlnm W(* were satisfi(*d 
how mneh of the .soluhle insulin was r<*<|nired to pn*venl plyeosuria, 
protamine zinc insulin was hepnn. Diirinp tin; (ir.st period of treat- 
ment with iirotamine (he soluhle insulin was pradually redneed and 
when possible was diseontinued. Urines were eollectial for (he entire 
24 hours in 4 fractional periofis; from af(er hrirakfast to before lunch, 
from after luneh to before sufiper, from after supper to 8 p.m. and 
from S to before breakfast, which was usindly 8 a.m. I'Vetpient 
blood sugars were taken rlurinp (his periofl of jidjustment tind in 
several eases 2*1-hour blood sugar determinations were made every 2 
hours during the initial period of adjustment. 'J'he.se 2'J-hour blood 
sugar determinations are not reported because our findings were 
similar to those of other observers. 

voi„ nifi, NO. I'.iris 2 
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Eesults. Table 1 gives the age, sex and duration of the diabetes 
in the patients studied. In Table 2 is summarized the soluble insulin 
prior to protamine therapy, the insulin both soluble and protamine 
during the early period of protamine therapy and the final insulin 
requirement, both soluble and protamine, at the end of the period 
reported. We have designated the time during which the patients 
responded fairlj" well to protamine insulin therapy as the "early 
period.” As the average of this was 6 months, we have also reported 
in Table 2 the status at 6 months of the patients who continued to do 
Avell on protamine insulin for longer periods. 

Table 2. — Insulik Requirements Before and During Protamine Insulin 

Therapv. 
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Case , 
No. 

1 Dnily units. 

^ No. of doses daily. 
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651 4 

72 ' 

53 

2 ' 

0 

0 i 

6 

. 50 

2 

5 ) 

1 

13 ’ 

Discontinued 

IG 

G5 , 4 

1 60 ' 

30 

2 

15 

2 1 

3 

i 40 

2 ' 

30 i 

3 

' 8 ! 

Discontinued 

17 

40 ! 4 

36 ' 

25 

I 

10 

1 1 

2 

1 25 

1 

15 i 

1 

1 2 ! 

Discontinued 

IS 

C5; 4 

48 ' 

30 

1 

20 

1 i 

2 

1 30 

2 , 

45 ■ 

2 

1 2 ' 

Discontinued 

19 

40 i 3 

, 3 ' 

40 

2 

0 

0 1 

1 

: 25 

1 1 

0 ! 

0 

i 1 i 

Discontinued 

20 ! 

851 4 

53 ; 

' i 

70 

2 

20 

1 

1 

( ~5 

2 i 

20 i 

1 

1 

i 1 

Discontinued 


Of the 20 patients treated, 4 were never successfully transferred 
to protamine insulin (Cases 1 /, IS, f9, 20) and the attempt vas 
discontinued at the end of 1 or 2 months. These 4 patients nere 
hospitalized during this entire period of observation and various 
arrangements in the amounts of protamine insulin, the time of its 
administration, as well as combinations with soluble insulin, were 

tried without success. . 

In the remaining IG patients protamine insulin was used lor 
periods varying from S to 23 months. In o of these (Cases 1, G, S, 
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lo, U’t) it was necessary to discontinue the protamine insulin lie- 
cause it became impossible to control the .iilycosuria without pro- 
ducing insulin reactions, the scquclfc of wJiicli often incapacitated 
the patients for periods of from 2-1 to -18 hours. The shocks, unlike 
those followim; .soluiile insulin, were accompanied and followed by 
severe hcadaclic wliicli was uninfluenced by the administration of 
carbohydrate, and which often lasted for several days. In 2 c-ases 
these shocks were accompanied by mental .symptoms. All of these 
patients were oji both protamine and .soluble insulin, the total 
amounts varyinfi from n~> to MO units. The total amount of pro- 
tamine insulin did not exceed .oO units in -1 of the cases, but in the 
5th case 120 units were /tiven. Of fhe.se 5 pafietits, 3 did fairly 
well for the first 0 months but the other 2 were never really ade- 
cjuatcly controlled. 

In each of the 3 [jcriods (he total units of insulin required daily, 
tin; number of do.ses and the time over which the ob.servations 
extended are recorded for each patient. 3'able 3 compares the status 
of the patient while on sohible insulin with his final status on pro- 
tamine insulin aiul from this table one can readily .see the patients 
in whom the diaiietes was controlled. We have also noteil in this 
fable the tendency to shock, coma or infections during the period 
when the patient was on iirotaininc insulin as eomjiared to the period 
when he was on soluble insulin alone. 

Of the 11 patients continued on prof.'imine insulin, <S (Ca.ses 3, 4, 
5, 7, 0, 10, 11, 14) still require additional soluble insulin varying from 
10 to 00 units. In this group of patients, the number of injections 
of insulin required d.aily have decreased from 4 times on the soluble 
insulin to 1 or 2 on the combination, with the exception of 1 case 
who still requires 3 injections daily. Although this means that the 
p.'itient needs to take insidin only twice during the day, the number 
of injections he has to make remains the same, as we have found it 
inadvi.sable to inject soluble insulin and protamine insulin at the 
.same site. The total combined amounts of insulin in these cases 
w(!re decreased in 5 of the patients. The decrease varied from 
10 to .30 units daily. In 1 case there was no significant change in the 
total amount of insulin, and in 3 patients the combined amounts of 
soluble and protamine insulin were greater than the amount of 
soluble insulin required jirior to protamine thenipy. The increase 
was from 12 to 20 units daily. In 2 patients there was a gain of 10 
and 20 pounds; in 2 patients there was a lo.ss of 0 pounds; in the 
others, there was no change in weight. In 2 patients the tendency to 
insidin shock was diminished, and in 2 patients who had previou.sly 
been admitted several times in diabetic ketosis there were no inci- 
dences of severe ketosis. The re.st of the patients showed no sig- 
nificant change. 

Of the entire group, only 3 patients have been adequately con- 
trolled finally on protamine alone (Cases 2, 12, 13). These 3 
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patients have been apparently improved by the administration of 
protamine insulin. The improvement is evident in the following 
ways. The total number of doses required daily has been decreased 
from 4 to^2. Case 2, although still showing a mild glycosuria, has 
gained 17 pounds since the institution of protamine therapy. 
Case 12, previously subject to ketosis or shoek, has had no admis- 
sions in shock, and although still showing a moderate glycosuria, 
feels very much improved. He has gained 12 pounds during the 
past year. Case 13 has gained a moderate amount of weight and 
has only a tendencj' to mild glycosuria or shock. 

Discussion. There is no question in our minds that the 3 patients ■ 
who are now controlled on protamine insulin alone have been 
definitely improved by this form of therapJ^ In addition, they 
have been spared the necessity of frequent insulin injections which 
is important to the patient. Of the remaining 17, we were unable 
successfully to transfer 4 patients from soluble to protamine insulin, 
and 5 were forced to discontinue protamine insulin after an adequate 
clinical trial of S months or more. Thus of the entire group, 9 
patients, which is almost 50%, were unsuccessfully treated with 
protamine. In the remaining S patients it was necessarj' to use 
soluble as well as protamine insulin to control the diabetes. It 
seems to us that this is not a satisfactory procedure and that it is 
debatable whether or not these patients are any better off on this 
combination than the,\' were on the soluble insulin alone. 

^^Ten protamine insulin was first used in these patients there 
seemed to be some improvement and the number of doses of prota- 
mine insulin require daily was less than the number of doses of 
soluble insulin. The reason why this did not continue for more 
than about 6 months is problematical. One explanation that occurs 
to us is that repeated subcutaneous injections of protamine insulin 
may cause fibrosis of the underlying tissue and so interfere with 
uniform absorption of the protamine insulin. This is borne out 
by the fact that in many of the patients small nodules appear in the 
subcutaneous tissue after the prolonged use of protamine insulin. 
These are hard and firm and disappear slowly. Obviously, there 
must be an inconstant absorption of the protamine insulin to explain 
the alternating periods of glycosuria and shock which we observed 
in 5 of the patients. Perhaps the greatest disadvantage in the use 
of protamine insulin is the occurrence of insulin shock, of which the 
patient himself is unaware because of its insidious onset. One of 
the early manifestations of hypoglycemia induced by protamine 
insulin may be severe and intense headache which often persists for 
4S hours. When protamine insulin is used, particular attention 
should be paid to tlie complaint of headache, bearing in mind that 
hypoglycemia may accoinpaTiy it. 

It is not our purpose in this report to detract from the value of an 
insulin preparation which can be absorbed slowly and therefore has a 
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definite tlicoretieal advantage. We do feel, however, that a favor- 
able respon.se in the early period of protamine zine insulin therapy 
does not nece.ssarily mean that the patient will continue to be 
benefited. In evaluating the efiicacy of protamine therapy it is 
necessary to observe the patients over prolonged periods and it 
seems to us that if improvement is not effected after a G months’ 
trial, ])rotamine insulin should be discontinued. Patients in whom 
protamine insulin is at first effective should be watched, after a few 
months, for evidences of irregular absorption and its ensuing 
alternating periods of severe glycosuria and hypoglycemia. 

All the patients treated in this group were obviously severe 
diabetics, so that this was a searching test of protamine insulin. We 
have not attempted to sulxstitute protamine for regular insulin 
when the })atients required only 1 or 2 do.ses of insulin daily. It 
may be that jiatients requiring 2 do-ses daily eould be reduced to 1 
do.^^e daily, in which case there Avould be an indication for sub- 
stituting^ protamine for soluble insulin. Where the patient is con- 
trolled on one dose of .soluble insulin daily we would doubt that 
there was any advantage in changing from the regular to the prota- 
mine insulin. 


Summary. 'J'wenty patients with diabetes mellitus, who had 
been ob.served for periods of 3 to 72 months on regular insulin in 
the diabetic clinics of this ho.spitai, were transferred to protamine 
zinc insulin. 


All of the jiatients treated were .severe diabetics, 14 requiring 4 
doses of soluble insulin daily and the re.st 3 doses daily prior to the 


start of prolamine zinc insulin. 

It was impossible succe.ssfully to transfer 4 of the patients to 
protamine insulin and this form of therajiy was discontinued at the 
end of 1 to 2 months. Of the remaining IG, after S months or more 


of protami/ie therapy, it was found nece.s.sary to return 5 of the 
patients to soluble insulin becau.se of the occurrence of alternating 
periods of uncontrolled glycosuria and insulin shock. Of the remain- 
ing 11,8 have recpn’red soluble insulin as well as protamine insulin 
in order to control the diabetes. 


In 3 patients the diabetes was adequately controlled on protamine 
insulin alone. In only these 3 patients do we believe that beneficial 
effects followed the use of jirotamine insulin. 

Since this paper was submitted for publication protamine insulin 
liad to be di.scontinued in two more of the patients (Cases 10 and 
14) becau.se of increasing glycosuria. One additional case (No. 21) 
a 15-year-old girl, has been treated successfully with jn-otamine 
alone for a period of 7 months making a total of 4 severe diabetics 
succe-ssfully treated with protamine alone. It may be of some sig- 
nificance tliat 3 of the successfully treated patients were found to 
have low basal metabolic rates of — 1 5%, — 20% and — 22% (Cases 5, 
12, and 21). It may be that lowered thyroid activity would tend 
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to render these patients more sensitive to the action of insulin. If 
this were the case, it would naturally follow that a more slowly 
absorbed insulin would be more effective and that less of it would 
, be required to control the glycosuria. Possibly" this may be one of 
the reasons for the successful response of some patients to prota- 
mine insulin. 
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(From the Insulin Shock Therapy Ward and Division of Biochemistry in the Phila- 
delphia General Hospital.) 

Many papers have appeared on the glucose tolerance test in the 
psychoses,^-®-*®'*®'^*"® A survey of the literature has been sum- 
marized b^■ McGowan and Quastel=‘ in their statements: “On two 
points there is a general agreement: (1) The fasting blood sugar 
level of psychotic patients is generally within normal. (2) A dis- 
ordered carbohydrate metabolism (t. e., a lowered tolerance) is 
very frequently found in psychotic patients.” In addition to the 
frequent disturbance in the tolerance to carbohydrates as reflected 
by the glucose tolerance curve, they found in their work some 
correlation between the mood of the patient and the blood supr 
content in manic depressive patients but not in schizophrenics. 
j\Iore recent papers hai’e reported no such correlation, and Gildea, 
Mailhouse and hlorris" found an increase in blood sugar in normal 
persons under emotional strain but not during the emotional states 
of patients with mental diseases. 
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Wc are reporting the data from a study of the glucose tolerance 
curves of 22 schizophrenic patients ranging in age from 15 to 34 
years, treated with insulin shock therapy and observed for varying 
periods up to 10 months after treatment. Wc feel that these changes 
are sufficiently marked to justify their presentation. 

The technique followed for the insulin .shock treatment is that 
outlined by Sakel."^ Patients were usually given the treatment 
G days a week after reaching the coma dose, wliich ranged between 
55 and 200 units. 

Three-hour glucose tolerance tests were obtained before, during 
and after the course of treatment. After discharge from the hospital 
the patients reported at intervals for repetition of the glucose 
tolerance test. 

Blood sugars were determined by a modification of the Folin-Wu 
method, after 1.5 gm. of glucose per kilo of body weight were 
inge.stcd. In a few eases, glucose in amounts of 100 gm. was used 
when the weight of the jiatient could not be correctly determined. 
It is generally accepted that .such variations in the amount of glucose 
inge.stcd have no imjmrtant effect on the curve obtained. 

Table 1 prc.scnts observations on the 22 patients studied. As 
far as could be determined by careful physical and laboratory stud- 
ies these patients showed no evidence of clear-cut disease other than 
schizophrenia. The following features seem significant to us: (n) 
The variation from the normal glucose tolerance in the pre-treat- 
ment glucose tolerance curves; (6) the hyperglycemic (diminished 
tolerance) type of curve that occasionally occurred during the course 
of shock therapy, (c) 'I’he hypoglycemic (increased tolerance) 
type of curve that occurred most frequently and more particularly 
at long intervals after treatment had been terminated. 

Before treatment, 41% of our cases showed an abnormal curve. 
While there appears to be no obvious explanation, diet is one impor- 
tant factor which wc feel .should be stressed when dealing with 
p.sychotic patients and particularly those undergoing insulin shock 
therapy. A diminished dextrose tolerance subsequent to starvation 
has been observ'ed in animals by du "N^igneaud and Karr'” and in 
humans by nim.sworth'” and others. The investigations of 
Sweeney-’ using different diets are particularly suggestive in this 
work. He showed that as a diet rich in fat decreased the tolerance, 
so did a diet rich in carbohydrate definitely increase it. The psycho- 
tic patient, who.se delusions have altered his diet, is not uncommon. 
Further factors to be considered in explaining altered glucose toler- 
ance arc endocrine and toxic disturbances that may not fit any 
definite disea.se pattern. To a le.s.ser degree, exercise and 
muscular activity prior to the tolerance test affect the tolerance 
curves obtained.-” 

It will be seen from Table 1 and Fig. 1 that during treatment and 
as long as months after the last treatment the patient frequently 
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Table 1.— Glucose Tolerance Curves in 22 Schizophrenic Patients Before, 
During and After Insulin Shock Therapy in Relation to 
Treatment DetaiEs. 


Case. 

Date. 

Blood sugar values 
in milligrams per 100 

cc. 

Relation 
ship to 

t: 

r 

No. ol 
treat- 
ments 
! i-o 

! date. 

( . 

Coma 

dose. 

; Effect 
on 

schizo- 

phrenia. 

Fast* 

ing. 

} 

h"r. 

! 1 

1 hr. 

2 

hrs. 

1 

1 3 

1 hr^.. 

treatmen 
days afte 
last. 


1937 





1 

' 

i 



M. McD. . 

6-15 

79 

84 

79 

70 

! 91 

Before 





7-1 

S7 

112 

116 

59 

61 

Before 





8-10 ' 

100 

138 

1 148 

104 

1 94 

1 

24 

85 U 

' Fair 


9-lS 

100 

123 

116 

79 

i 89 

2 

, 43 

110 U 



11-lS 

59 

100 

1 96 

82 

j 72 

62 

43 



D. M. . . 

7-21 

109 

118 

1 

161 

100 

96 

, Before 


Up to 

Good 


9-13 

107 

164 

177 

134 

91 

' 30 

1 15 

80 U 


A. C. . . 

9-2 

59 

82 

109 

96 

96 

■ Before 





10-13 

82 

82 

68 

61 

54 

i 23 j 

i 6 

Up to 

Good 


10-29 

70 

100 

91 

70 

54 

; 39 j 

6 

75 U 


E. G. . . 

7-23 

112 

177 

150 

153 

150 

Before 





S-IS i 

87 

114 

104 

91 I 

59 

2 

12 

70 U 

Good 


9-23 1 

63 

94 

87 

1 77 ! 

51 

37 

12 




lUlS 1 

1 

70 

65 

70 

68 j 

64 

91 

12 



L. A. . . 1 

1 

5-17 1 

91 

256 1 

260 

200 1 

132 

Before 




1 

7-20 ! 

87 

240 1 

248 

121 

82 

1 

40 

70 U 

Good 


S-11 1 

1 

77 

161 1 

100 

77 

49 

8 

: 30 



R. B. . . 

1-7 j 

75 

79 1 

127 

118 

75 ’ 

Before 

j 

1 

Good 


2-24 ! 

77 

138 ' 

153 1 

134 1 

63 

30 

1 is 

75 U 



11-10 

89 : 

161 1 

200 

1 130 1 

68 1 

270 

18 



1 

1936 : 

i 

1 


i 1 

1 


j 


i 

1 

J. A. . . 1 

12-30 

84 j 

ISO ; 

143 

84 1 

49 

Before 

1 




1937 ; 


' 


1 



j 




2-5 

84 { 

112 

138 ' 

S7 , 

63 

15 

i 27 

85 U 

Good 


7-27 i 

77 

132 

71 1 

77 : 

32 

222 

27 




9-10 1 

79 

107 ; 

82 ' 

68 1 

63 

203 

27 




11-11 1 

75 

109 ' 

98 1 

70 i 

1 

72 

294 

27 



F. B. . . , 

1-0 

75 i 

158 

177 1 

138 1 

104 ' 

Before 



Good 


2-24 ' 

75 

1 

i 4 1 

87 

72 1 

02 ! 

33 

■ 9 

65 U 



10-11 1 

i 

116 j 

96 

68 j 

63 

280 

9 



R. L. . . 

10-11 , 

87 1 

\ 

127 1 

136 

114 I 

91 ! 

Before 





10-25 

72 1 

109 ! 

125 

98 1 

59 j 

Before 




1 

11-20 

84 1 

125 1 

177 

145 ; 

87 j 

1 

! 18 

145 U 

Uood 


12-3 ! 

/O ‘ 

109 ; 

116 

96 1 

03 ; 

4 

i 24 




12-7 

54 1 

68 j 

100 

112 j 

70 1 

8 

1 24 



M. P. . . , 

S-3 ‘ 

91 ; 

92 ! 

121 

112 i 

82 1 

Before 

1 

1 




10-22 i 

77 ' 

94 i 

150 

116 * 

104 i 

14 

50 

60 U 

Poor 


12-14 , 

75 

94 1 

91 

89 ! 

75 ■ 

1 

V i ' 

50 



K. 

9-14 

70 ! 

189 i 

197 

143 ' 

82 1 

Before 





n-2 ; 

68 ‘ 

145 , 

132 

96 

87 1 

1 

i oo 

IlOUj 

Poor 


12-14 

68 . 

82 ; 

! 

114 

79 i 
i 

42 j 

1 

1 


110 U 
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Cn«(‘ 

i 

1 

Dale. 

in 

Blood HiiR.ar values 
n)illicram.s per 100 cc. 

Uclntion- 
sliip to 
treatment: 
dav.H after 
'last. 

No. of 
treat- 
ments 
to 

date. 

Coma 

do'ic. 

Effect 

on 

•scliizo- 

plirenin. 

ini:. 

1 

!iV. 

s 

O 

lili. 

lirs. 

N.IL . . 

o-:io ' 

01 

100 

no 

127 

132 

Before 





7-n 

132 

M5 

200 

230 

177 

Hoforo 





s--2r> 

77 

70 

70 

03 

03 

10 

20 

90 U 

Good 


S-‘27 

01 

81 

82 

70 

50 

12 

20 




0'S 

05 

101 

82 

70 

50 

24 

20 




n-Ls 

OS 

70 

03 

(i5 

70 

94 

20 



J. W. . . 

(5-20 

OS 

70 

OS 

84 

84 

Before 





7-0 

82 

100 

107 

80 

70 

Before 





S'2() 

111 

101 

158 

130 

no 

1 

30 

200 U 

Fair 


.S-OO 

02 

no 

138 

SO 

03 

3 

34 

200 U 



0-7 

70 

100 

01 

77 

54 

4 

35 




10-7 

82 

132 

100 

08 

84 

34 

35 




11-10 

70 

130 

100 

87 

107 

07 

35 



C. M. . . 

0-2S 

77 

123 

112 

102 

123 

Before 



Good+ 


7-0 

70 

132 

153 

118 

100 

1 

5 

130 U 



7-20 

01 

123 

111 

08 

75 

3 

12 




0-11 

80 

00 

77 

50 

70 

43 

IS 



M. N. . . 

7-10 

05 

82 

118 

103 

177 

Before 





0-21 

77 

no 

04 

03 

08 

2 

20 

00 U 

Good 


10-22 

05 

123 

82 

70 

72 

1 

51 

05 U 



12-7 

03 

87 

84 

72 

72 

40 

51 



J. L. . . 

1 

S-IO 

05 

132 

i:m 

100 

82 

Before 





0-10 

08 

125 

00 

72 

51 

1 

23 

105 U 

Fair 


0-22 

01 

130 

148 

04 

50 

1 

27 

105 U 



12-1 

72 

84 

111 

102 

OS 

43 

40 



D. T. . , 

.S-25 

01 

138 

118 

87 

84 

Before 





0-10 

OS 

114 

132 

100 

01 

1 

3 

75 U 

Poor 


ll-2.'l 

70 

00 

125 

72 

OS 

39 

10 




10-M 

70 

04 

100 

77 

87 

3 

10 



A. Z. . . 

5-21 

100 

123 

01 

so 

84 

Before 





8-H 

01 

184 

1H4 

121 

114 

1 

47 

75 U 

c 

c 

O 


0-20 

75 

82 

00 

72 

SO 

0 

00 

90 U 



n- 2 i 

75 

127 

82 

72 

40 

71 

09 



h. r. . . 

0-2 

08 

82 

77 

77 

77 

Before 





0-7 

08 

70 

77 

05 

09 

Before 



If air 


10-22 

50 

72 

75 

100 

72 

1 

28 

175 U 



12-S 

51 

77 

05 

05 

59 

19 

49 



M. K. . . 

0-22 

77 

no 

131 

138 

100 

Before 



Poor 


ll-2'I 

OS 

118 

100 

07 

80 

1 

44 

n5U 



12-10 

03 

87 

04 

IIG 

00 

1 

54 

120 U 


D. H. . . 

10-21 

123 

130 

138 

114 

100 

Before 





12-13 

54 

72 

01 

94 

82 

1 

20 

100 u 

Good 

M. S. . . 

i 

, 8-5 

112 

145 

100 

90 

82 

Before 





8-20 

75 

100 

150 

84 

08 

1 

15 

55 U 



0-10 

75 

112 

82 

77 

Of) 

12 

10 

55 U 

Good’'' 


10-2 

75 

no 

no 

90 

89 

3 

28 

55 U 



. 10-18 

70 

82 

104' 

82 

03 

2 

37 

70 U 



11-24 

82 

08 

01 

87 

76 

1 

59 

95 U 



12-13 

59 

89 

77 

75 

77 

1 

70 

llOU 



* Relapse after dischurRe. 
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showed a bjTJOglycemic type of curve. This occurred in 73% of the 
cases. Three of 4 patients followed for 10 months after the termina- 
tion of treatment showed this type of response to repeated tests, 
while 7 of 8 patients folloAved for 2 to 4 months still showed an 
increased tolerance with the curve hypoglycemic in tj'pe. It was 
the most consistent finding in our data. The patient, at this time, 
was often out of the hospital, adjusted to a different environment, 
not infrequently working and partaking of no special diet. The 
reference to diet is emphasized again because the patients during 
the course of therapy were given high carbohydrate diets to counter- 
act any possibility of “after shock.” This, as mentioned before, 
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might lead to the increased tolerance type ’of curve. We could 
discover but one reference to a similar finding in the literature. 
jMuller^ in a thorough review of insulin and metrazol treatment 
states that he has found spontaneous hypoglycemia occurring after 
treatment is terminated, and gives it as one of the bits of evidence 
for Immoral changes occurring after insulin treatment. 

During the course of therapy in 4 patients, a markedly hyper- 
glycemic type of curve was obtained. In 3 patients these curves 
were obtained during the day immediately following a treatment 
day; in 1, 30 days after the last treatment. This patient did not 
return for subsequent check-up. This is the type of cur^■e tliat has 
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recently been reported by I^ooney and Cameron'®. In 7 of the 9 cases 
studied by them the tolerance was measured the day after tlie last 
treatment. They .suggest that the change may be due to the stimu- 
lation and .sensitization of the adrenal mechanism, since it has been 
shown by Cannon, iMcIver and Bliss® and Britton, Ceiling and 

T.milk 2.— Bi.ood SccAn Ri'.si’onses to 1 Cc. ok AonKNALiN (1:1000) Intuamub- 
cui,AiM.Y IN- 10 ScHizoninEN'ic Patients. 

niofxl siin.ir vnliics, 
niillir.r.'inis per 100 cc. 


Comimr.-itivo trend 



I'n.*-!- 

10 

30 

f.O 

Dale, 

of post-treatment 

Cnro. 

itiK. 

tiiiii. 

Inin. 

min. 

1937. 

curve. 

A. K. . , 

. . 03 

79 

91 

101 

9-30 



77 

82 

87 

no 

12-21 

Incrense 

M. C. . 

. . r>.s 

79 

100 

100 

8-21 



51 

70 

82 

101 

12-22 

Increase 

C. S. . . 

. . 01 

77 

L50 

115 

9-10 



75 

109 

no 

111 

12-27 

Decrease 

N. B. . 

. . 100 

101 

1.32 

200 

7-7 



79 

134 

123 

77 

. 8-20 

Decrease 

P. G. . , 

. . S-1 

82 

89 

112 

8-2 



75 

87 

90 

100 

8-20 

Decrease 

M. 11. . , 

. 77 

77 

132 

121 

10-8 



72 

75 

Ml 

1.32 

11-20 

Increase 

R. L. . , 

. . 05 

84 

100 

125 

9-25 



70 

87 

123 

143 

11 -.30 

Increase 

C. M. . 

. . 8-1 

87 

134 

180 

0-28 



89 

107 

115 

109 

7-21 

Decrease 

D. M. . 

. . 8-1 

89 

112 

1.32 

7-2.3 



05 

75 

89 

98 

9-18 

Decrease 

M. McD. 

. . 87 

82 

82 

107 

0-28 



91 

90 

87 

91 

8-1 8 



OS 

72 

123 

no 

9-27 

Decrease 

S. P. . . 

. . 70 

89 

90 

104 

4-15 



77 

100 

102 

125 

5-20 



8-1 

94 

114 

118 

7-23 

Decrease 

C. R. . , 

. . 75 

94 

134 

177 

7-28 



75 

109 

107 

141 

8-25 

Increase 

. 1 . W. . 

. . 05 

82 

89 

82 

7-10 



79 

79 

82 

87 

9-15 



03 

77 

110 

130 

9-18 

Increase 

L, A. 

. . 91 

109 

160 

101 

5-22 



77 

91 

124 

77 

8-10 

Decrease 

D. T. . 

. . 72 

84 

87 

90 

8-27 



54 

87 

91 

114 

12-21 

Increase 

J. L. . . 

. . 72 

79 

90 

145 

8-7 


70 

110 

1,34 

200 

12-18 

Increase 
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Calvery* that hyperadrenalinemia occurs after insulin shock. The 
duration of this state, however, after the insulin shock has been 
remedied does not seem to have been determined. It is possible 
that hyperadrenalinemia may persist for days and thus explain 
these findings. It must be recalled that previous insulin adminis- 
tration has been shown to cause a temporary loss of tolerance for 
carbohydrates in normal individuals. The duration of this effect 
is said to be 2 to 3 days.*'®'-® However, the glucose tolerance curves 
obtained long after treatment had been terminated are of a different 
tj-pe and are not satisfactorily explained by this In^pothesis. 

Soskin, Allweiss and Cohn®® maintain that it is the liver and not 
the pancreas which is the most potent factor in determining the 
nature of the dextrose tolerance curve. They state, “Results show 
that there is no appreciable store of insulin in the tissues by which 
the dextrose may be affected once the pancreas is removed. . . . 
It is obvious that although the liver is a major factor in determining 
the dextrose tolerance curv^e, it can respond normally to sugar 
administration only when under the influence of a suitable endocrine 
balance.” 

That liver insufficiency, if present, is not pronounced, is suggested 
by normal results of bromsulphalein tests, by absence of a significant 
change in serum albumin or globulin and by normal cholesterol- 
cholesterol ester ratios. 

Following a course of therapy we ha^■e found a definite tendency 
toward lower basal metabolic rate (calculated from oxygen consump- 
tion) in the majority of our patients. Again, diet may be a factor 
in explaining this change, since diets given during the course of 
treatment Avere far richer in carbohydrates than those before treat- 
ment. This change in diet may alter the respiratory quotient 
sufficiently to influence basal metabolic rate calculations. Although 
increased glucose tolerance is the usual finding in lu'pothyroidism 
and hA'popituitarism, these patients did not show any of tlie obvious 
signs of the liA-po-function of these glands. However, the possibility 
that depression of pituitary function may occur is one that we are 
pursuing with further studies. In this connection, the recent work 
of Long,*' on die control of adrenals through the pituitary, is sig- 
nificant. Increased pancreatic activity with hypersecretion of 
insulin is not a plausible explanation since it is accepted that admin- 
istration of a hormone leads to diminished endogenous secretion 
of that hormone and not to increased hormonal production. 

That hyjjoglycemic sugar tolerance curves in response to insulin 
shock therapy are not peculiar to scliizophrenia is suggested by the 
studies on a small group of patients with manic depressive (de- 
pressed) psychoses and a case of dementia paralytica. _ In all of 
these eases a hAi>oglyccmic type of response was obtained after 
treatment. 

Finally, the glyccmic response to adrenalin was determined before 
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nnd after a course of therapy on a series of patients. One cubic 
ccutiinetcr of 1:1(101) adrenalin was given intramuscularly to the 
fasting patients. Blood .sugar detenniuatious were made before 
iujeetious and 10 minutes, 30 minutes and 1 hour after injection. 
(IBlond prc.ssure and ]ndse reading were obtained at 5-mimite inter- 
vals.) This test was formulated in an attempt to determine possible 
diagnostic changes in the re.sponse of the adrenal-.symjiathetic 
system as a residt of prolonged administration of insulin'--'® and 
also as a possible indicator of liver function.® While the majority 
of curves “after-treatment" .shf>w a continuous rise of bltanl sugars 
which may be Iiigher than tho.se in the “pre-treatment” curves 
(Tal)le 2), the findings on the whole do not offer convincing evidence 
for a .sensiti'/ation of the adrenal-sympathetic mechanism. 

We believe that the tendency towarrl s])ontaneous hypoglycemia 
is probably reflected in the increased aj)petite, resulting in marked 
progressive weight gain .seen in thc.se patients months after the 
treatment has been terminated. It may al.so explain the atypical 
hypomanic reactions that occur infrecpiently after treatment in 
some of thc.se patients. However, it does not seem to be related to 
the ]){).sslble therapeutic outcome of the di.scase. The similar tyj)e 
of re.sj)on.se shown by the other forms of mental disease .suggests 
that this form of therapy does not owe its effect to an influence 
upon a fundamental endocrine di.sturbance peculiar to schizophrenia. 

Summary and Conclusions. 1. The glucose tolerance curve is 
abnormal in a relatively high percentage of our cases of schizo- 
phrenia. Tin's is in agreement with the findings of most of the work- 
ers in the field. 

2. During and following the cour.se of insulin shock therapy wc 
have noted definite changes in the character of the glucose tolerance 
curve. A biphasic variation in the type of curve is suggested. Dur- 
ing a cour.se of treatment, ])articularly immediately after a cour.se 
of treatment has been terminated, a hyperglycemic (dimini.shed 
tolerance) tyjjc of curve is at times obtained. However, in many 
patients immediately, and in most, many days and months after 
the treatment has been terminated, a liypoglyccmic (increased toler- 
ance) curve ])revail.s. Ten of 12 patients followed from 2 to 10 
months after their last treatment .showed this type of respon.se. 

3. 4'hese findings are jn-obably not peculiar to schizophrenia in 
its therapeutic response to insulin therapy, nor arc they of prog- 
nostic value. 

TliP.sc aiHCH are reported tlirouBh tlio courtc.sy of the Psychiatric Staff of the 
Pliiladelphia General IIosj)ital. 

Grateful appreciation is lieroby extended to Eli Lilly and Company who furnished 
the insulin for this work. 
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THE EFFECT OF BENZEDRINE ON CILIARY MOVEMENT, 
By Eldon M. Boyd, M.A., M.D., C.M., 

ASSISTANT PROFESSOR OF PHARMACOLOGY, QUEEN’S UNIVERSITY, 
KINGSTON, ONTARIO, CANADA. 

In a previous communication,- benzedrine (benzjd-methyl- 
carbinamine) was administered as an inhalant and was found to 
relieve nasal congestion in patients afflicted with coryza but not to 
affect the duration of the cold. At the same time, a 0.1 % aqueous 
solution of the sulphate of benzedrine was found to decrease the 
movements of cilia in the mucosa lining the pharynx and esophagus 
of frogs. The object of the present further investigation was to 
ascertain if the free base of benzedrine, which was that form used by 
inhalation in the former work,- had an effect on cilia similar to that 
of the sulphate of benzedrine which was the substance whose effect 
on cilia was studied and reported at that time. 

Some otolarjmgologists are — and some are not — concerned about 
the possible harmful effects to the mucous membrane of the nose 
and throat of repeated use of recently proposed preparations con- 
taining vasoconstrictor drugs such as epinephrine, ephedrine, 
benzedrine or meta-synephrine in the local treatment of coryza. 
By local vasoconstriction, these preparations give to the patient an 
immediate pleasing relief from “stuffiness of the head.” The 
effect wears off after some minutes or at most in an hour or two and 
the patient again applies the remedy. The cold runs its usual course 
but the patient is free of the distressing and exasperating symptoms 
of nasal turgcscence. It is reasonable to ask, therefore, whether the 
harmful effects of these substances on mucous surfaces, which are 
probably slight from sniffle applications, should be neglected in view 
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of the iininensc relief experienced by the patient. Apropos of tliis 
que.stion, it may be recalled that the recognized treatment of many 
surface lesions involves apiilication of substances which are known 
to destroy or harm tissue. 

There is a further possible factor to be considered. Some believe 
that the congestion of the nasal mucosa is Nature’s method of 
combating colds by asphyxiating the virus of coryza through in- 
hibiting or preventing the passage of air through the nasal cavity 
Should this theory be true, then the nasal passage presumably 
.should not be ojicncd by vasoconstrictors. The situation may prove 
to be analogous to the relation between antipyretics and fever, 
antipyretic drugs having considerably less use now than formerly. 

T.mii.i; 1.— Tiik Em;cT ok Tokicai. .Akki.ication ok .Skvkhai. Sympathomimetic 

ScnsTANCK.s Ui’OM Cii.iAiiv MoTio.v OK THE Esophaoeai. Mucosa ok Fnoos. 


Sub.'l.nicc. 

Conren- 

tr.ntion, 

AvornRo pcrrontnRC ilrprr.s.sion 
of rilmry motion after: 

I’crccntnno 

of 

e.xpcriinen(.s 

hliowiriR 

/e- 

1 niiti, 2 mins. 

3 iniii.s. 

depre.ssion. 

Benzedrine 

0,05 

3S 'll 

41 

92 

Benzedrine snipliiilc 

0.05 

.32 30 

30 

S3 

Benzedrine 

0, 1 

'10 '18 

52 

92 

Benzedrine Fiilplintc 

Mctn - s\vnephrinc liydro- 

0.1 

38 ‘12 

47 

92 

ehlorido 

0.1 

17 23 

25 

75 

Ephedrinc hydroeliloridc . 

0.1 

25 25 

32 

88 


Method. The procedure used in this furllier experimental study of 
iienzedrine was identical to that previously reported.^ The effect of a 
number of related drugs on ciliary motion was evaluated by comparing the 
rate at which cilia lining the esophagus of the frog carried a light object a 
given distance before and after application of a solution of the drug. To 
facilitate interiiretation of results, a slightly different method has been used 
to summarize them. The a^'crage jiassage time of not less than 24 and not 
more than 32 experiments was calculated before a])j)lying a solution to bo 
tested and after the end of 1,2 and 3 minutes after applying the solution. 
The initial average was then subtracted from the average at the end of 1 
minute, this difference was divided by the average at the end of 1 minute 
and multiplied i)y 100 to give the percentage change in the rate of ciliary 
motion. Corrcsj)onding percentage changes were calculated at the end of 2 
and of 3 minutes. These mean percentage changes have been assembled 
in Table 1 . To show the regularity with which ciliary motion was de- 
pre.ssed bj' all of the solutions studied, the number of experiments in which 
depre.ssion was obtained was calculated as a percentage of the total number 
of experiments and these latter figures are listed in the last column of 
Table 1. 

After the third reading had been obtained, the mucosa was washed with 
saline and further passage times recorded. In the majority of instances, the 
cilia recovered from the depre.s,sant effects of the solutions applied, though 
recovery was seldom complete. This observation, however, formed the 
basis of the previou.sly made statement that a sinfflc application of these 
.syrnjiathomimetic comjiounds probably has little permanent effect upon 
ciliary movement. 

Results. Six solutions were tested and in the coneentrations 
noted in Table 1. In comparable concentration, meta-synephrine 
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or neo-syiiephrin was found to have the least depressant effect, con- 
firming an earlier report.^ Ephedrine hydrochloride averaged 25 
to 50% more toxic in this respect than meta-synephrine. Benze- 
drine sulphate was correspondingly SO to 120% more toxic and the 
free base of benzedrine, which was that form used as an inhalant 
in our previous work,- was 100 to 170% more toxic on the average. 
Both in a concentration of 0.05 and 0.1 %, benzedrine was found more 
toxic than benzedrine sulphate. A part and possibly a large part 
of this increased toxicity of the free base of benzedrine may undoubt- 
edly have been due to the fact that a given percentage solution of 
the free base contains more benzedrine than the same eoncentration 
of benzedrine sulphate, the molecular weight of the latter substance 
being greater than that of the former. 

Conclusion. In concentration of 0.05 and 0.1% in distilled water, 
the following sympathomimetic compounds were found depressant 
towards ciliary movements of the esophageal mueosa of frogs and in 
the following order of decreasing toxicity: benzedrine, benzedrine 
sulphate, ephedrine hydroehloride and meta-synephrine or neo- 
synephrin hydrochloride. 

Substances used in this work were generously provided as follows; benzedrine and 
benzedrine sulphate by the Smith, Kline and'Frcnch Laboratories; ephedrine hydro- 
chloride by the Abbott Laboratories: neo-sjmephrin hydrochloride by Frederick 
Stearns & Co. 
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THE ANTIDOTAL ACTION OF PICROTOXIN IN ACUTE IN- 
TOXICATION BY THE BARBITURATES. 

By E. a. Rovenstine, M.D., 

PnOFESSOB OF ANESTBESLV, ^•EW YORK UNIVERSITY COI-LEGB OF MEDICINE; DIRECTOR 
OF ANESTHESI.V, BELEEVUE HOSPIT.VL, NEW Y'ORK CITY. 

(From the Division of Surgery, Department of Anesthesia. New Y'ork University 
College of Medicine, and the Dh-ision of Anesthesia. Bello^■ue Hospital.) 

There are accumulated sufficient experimental data to establish 
])icrotoxin as an active antidote for acute poisoning from derivatives 
of barbituric acid. In sublethal doses of these compounds, picro- 
toxin shortens the recovery time; in lethal doses, within certain 
limits, it prevents death; and, when hopelessly large doses have been 
given, it prolongs the life of laboratory animals.* 

Recent controlled clinical studies- and case reports^"®' “ have estab- 
lished picrotoxin as an effective physiologic antidote for barbituric 
acid intoxication in humans. 

Four case reports are herein presented as examples of the clinical 
elVcctivenc.-^s of picrotoxin,* and to outline briefly the therapeutic 
procedures found most efficacious. 

» The picrotoxin u?cd in these studies was supplied through the courtesy of the 
.\bl>ott Laboratories. Inc. 



kovenstikk: PicnoTOxrx in actite intoxication 47 

Cases reportofl are those in which tlic clnip; and amount taken 
conld l)e estahlished witli reasonable accuracy. 

Case Reports. Cask 1. -A \vl)itc foni/ile, aRod 2-}, s\valloa'ef] JJ4 gr. 
of .‘Jocliuin ainytal. IVelvc* Iic)nr."< later :i hotel physician treated the i)atient. 
A castric lavage was done, st rychnine gr, I /-It) and corainino 3 (2 cc.) 
anij)nles were given intranniscnlarly. Tlie patient was brought to the hos- 
pital soon thereafter siiu'e th(‘ j)hvsician believed pulinonar>’ edema U’as 
develoi)ing. 

Exnmimtlum on Athnissio)). The j)ationt was in coma witli completely 
relaxed, flaccid musculature. There was no reaction to painfid stimuli. 
•Superficial and deep reflexes were absent. 1'he pui)il.s were 3 mm. in diam- 
eter and did not react to light. 1’he .‘^kin was cyanotic, hot and dry. Rectal 
fcm|K’rafun‘ was ]()2° I'. 'J’hc airway was obstructed, mucus was j)rofu.sc 
in the pharynx .and signs of pulmonary erleiua were present. Rc.spirations 
were .shallow, the rate 2(1 to -H) per minute. I’ulse rate, 120; Idood j)ressure, 
llO/GO. 

7'rentwnil and Coimc. A tube was introtlnced into the stomach and a 
thorough lavage with a .solution of sodium bicarbonate was done. A spinal 
puncture was done and the patient was catheterized. A soft rubber endo- 
tracheal airway was jdaced translaryngeally and the lower respiratorj’^ tract 
cleared of niucu.s by suction. An intraixmons infusion of gluco.se in 
normal s.aline was instituted. Picrotoxin was given in 3 mg. doses bj' waj' 
<jf the infu.sion tube at irregular intervals. From 10 a.ak to 7 I’.M. 129 mg. 
were admini.stered. The early do.se.s rc.«ulted in dcoj)er re.spirations only. 
^'he later do.ses were followed by twitching of the facial muscles. Shortly 
after 7 p.m., the patient nu)vcd her head and legs. She slept throughout 
the night but couhl be stimulated to open the eyes and move the head or 
extremities. At 7 p.m., the ])aticnt was rc-acting on the endotracheal air- 
way. It wa.s removed and the j)atient moved her body. At 1 p.m. there 
was verbal re.sj)ons(‘ to (]uc.sti()ns and the j)atient complained of a sore throat 
and numbnc.«.s in both hands. Convalescence was uneventful thereafter, 
^riic jiatient was di.scharged on the fourth hospital day. At discharge, there 
wa.s a bilateral ulnar jwl.sy. 

Ca.se 2. — A white female, aged 28, 8 hours jmior to admission had taken 
90 gr. of sodium pentob.arbital together with .sojnc lemon extract and gin. 

Extiminnlion on Admission. Patient was in coma and did not react to 
piiinfal stimuli. The superficial refle.ves were absent, the dee]) reflexes 
sluggi.sh. E5’’eballs were fi.xed centralt3'’, ])uj)ils 2 mm. in diameter did not 
react to light. The respirat ions were .shallow at a rate of 30 per miimte. 
The airway was obstructed with mucus and from edema of the vocal cords. 
O'herc ivere moist rales throughout the chest. Rectal tcmj)eralure, 99° F.; 
j)nlse rate, I'lO; blood i)ressure, 110/80. 

'J’rcalment. Catheterized, gastric lavage, and intravenous infirsion with 
o% glucose in normal .saline started. A .soft rubber endotracheal airway 
was put in ])lace and the respiratory tract cleared by suctioi). Forty-eight 
mg. of picrotoxin were given intravenous^' during tl)e next hour. Respir- 
ations Avere stimulated, there Avere tAvitchings about the mouth folloAved by 
retching and A'omiting. Patient .sle])t throughout the day and night. The 
following morning Avas arou.scd and found to be rational. RecoA'ery Avas 
complete on the third day Avhen .she Avas discharged. 

CA.sr: 3. White female, aged 45. Tavo years previous to present hos- 
pital admission had thyroidectomy for advanced Graves’ disease. For 
past 4 months had acted strangely, drinking large amounts of alcohol and 
taking luminal. On the day of admis.sion fell on the street unconscious 
and Avas taken home. At midnight Avas brought to the ho.spital. She had 
receiA'ed 1.5 gr. of caffein sodium benzoate and on admi.ssion Avas given 1.5 cc. 
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coramine intravenously. She had taken at one time (noon) 75 gr. of sodium 
luminal. 

Examinalion on Admission, 1.30 a.m. Patient in coma with no response 
to painful stimuli. There was a thick, mucoid froth in mouth and coarse 
rales throughout the chest. The skin was warm, cyanotic and perspiring, 
the pupils were equal, regular and reacted to light and accommodation. 
Respirations were rapid and stertorous. Deep reflexes were absent. Pulse 
rate was 140, the rectal temperature 100° F. 

Treatment. Patient was catheterized and the stomach lavaged. An 
intravenous infusion of 5 % glucose in normal saline was started. Oxygen 
therapy by oropharyngeal insufflation, 6 liters per minute, was instituted. 
An active laryngeal reflex hindered using an endotracheal catheter. Picro- 
toxin, 1 mg. per minute, was given by way of the infusion tube, beginning 
at 2.30 P.M., until 15 mg. were given. This amount caused the eyeballs to 
oscillate, the patient to react to painful stimuli and within 5 minutes to talk 
incoherently. Infusion was discontinued. At 7 a.m. the patient was again 
in deep coma. Infusion was started and 30 mg. of picrotoxin were given 
intravenously during the next 30 minutes. The patient reacted to pain and 
began moaning. Gastric lavage was done and calomel, 1 gr. in 10 cc. water, 
was left in stomach. Mercupurin (1 cc.) was given intramuscularly. At 
10.15 A.M. patient was in deep sleep. Eight mg. picrotoxin given intravenously 
caused muscle twitchings. Then 3 mg. doses of picrotoxin were given intra- 
muscularl}’- every 10 to 30 minutes. At 7 p.m. patient could be aroused easily 
and responded to spoken questions. No treatment was attempted during 
the night. The following morning the patient was stuporous but moved 
the arms and legs. An additional 3 mg. of picrotoxin were given intra- 
muscularly. This completed a total of 122 mg. given during treatment. 
At 11 A.M. the patient was alert. The following day (4th) she was trans- 
ferred to the Psychopathic Service where a diagnosis of involutional melan- 
cholia with suicidal tendencies was made. 

Case 4. — A white male, aged 57, attempted suicide by taking 500 gr. of 
sodium barbital (veronal) by mouth during the late afternoon. He was 
admitted to the hospital at 1.00 a.m., having received no treatment except 
iV gr. of strj'chnine. 

Examination on Admission. An obese male in coma \vith flaccid, relaxed 
muscles did not react to painful stimuli. Reflexes were absent. The 
pupils dilated, centrally fixed and non-reactive to light. Respirations were 
16 per minute. There were no chest rales and little mucus. The pulse 
rate was 100; blood pressure, 100/60; temperature, 98° F. (rectal). 

Treatment. Gastric lavage and lumbar puncture done. The spinal 
fluid was clear and without increased pressure. An indwelling urethral 
catheter was inserted. A soft rubber endotracheal airway was put in place. 
An intravenous infusion of 5% glucose in normal saline was started. Picro- 
toxin, 23 mg., was given by the infusion tube at the rate of 1 mg. per minute. 
There was an increase in respiration and slight twitching about the eyes and 
mouth. The patient soon returned to the pre\’ious state, and an additional 
24 mg. of picrotoxin were given at the same rate._ At 8 a.m. deep coma was 
again e\'ident and 21 mg. of picrotoxin were given. At 10 a.m. 39 mg., 
given 1 mg. per minute were required to elicit twitching about the mouth. 
At noon 12 additional mg. of picrotoxin produced slight tremors. By 
8 P.M., the patient was again in deep coma. Picrotoxin was given at inter- 
vals throughout the night and next day. A verj" slow infusion was con- 
tinued, gastric lavage was done at frequent interv'als and sodium bicarbonate 
solution left in the stomach each time. On the third day, 9 to 9.30 a.m., 
24 mg. of picrotoxin were given. The patient then responded to painful 
stimuli, opened his eyes and reacted on the endotracheal tube. Following 
thi.s it w.as possible to arouse the patient with intravenous picrotoxin but 
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after an Iiour or mure iio. would returii to the comatose state. Then intra- 
muscular injections of picrotoxin were Riven in an attempt to maintain tlie 
patient .‘^o that he would react to ijainftil stimuli. This required about 
20 niR. per hour. This schedule was continued for 20 houns and the patient 
was tlotinitely more .active. The endotracheal airway was removed and 
rcplaccal often durinp the -Ith and otli day.s. DuriiiR the next day the air- 
way w.as not u.'-ed, .‘•ome fluids were piven by mouth and the infusion was 
discontinued. Intramuscular picrotoxin was decreased to 10 mg. per hour. 
Late that day (Oth) the jiatient rcsjionded to spoken questions but was ver}' 
.stuporous. Durinp the late evening, it was again impossible to arouse the 
patient. He was piven '12 mp. of picrotoxin intravenously within 2 hours 
and then became more alert than at any jwevious time. He answered 
qiiestions readily. Intramuscular i)icrotoxin was resumed at 12 mg. per 
hour. The following morning (7fh day) the i)atient talked clearljq took 
fluids by mouth and moved his anns and legs at will. i\Iercui)urin was given 
to incrca-'-e urinary outjiut. Picrotoxin was discontinued. 13y noon he was 
again in a .‘^omiujlent. slate, difficult to arouse. Intramuscular picrotoxin 
(20 mg. i)cr hour) did not jjroduce the clTect it had i)reviously. Late in the 
day it w.as necc.'-s.ary to give intravenously 30 mg. of i)icrotoxin to arouse the 
patient. He then talked easil}', and took nourishment. He was engaged in 
conversation for nearlv an hour and fold of his schooling, war experiences 
and trouble.'. He received no picrotoxin during the niglit. At 7 a.m., it 
wa.s imjMissiblc to arouse him. He was given .30 mg. of picrotoxin intra- 
venously in 30 minutes’ time; this produced a generalized convulsion lasting 
several minutes. The convulsion was finally controlled lyy giving 7 gr. 
of .«odium amytal intravenously. Soon thereafter, 27 mg. of picrotoxin were 
given by vein atid the patient re.spondcd sluggishly. He appeared ver}'^ 
weak, although ho could be aroused. Thereafter, ho gradually became 
weaker, circulatory deprc.s.sion was evident, rcspir.ations slowed and became 
shallow. He expired on the Sth ho.spital day. A total of 2134 mg. of picro- 
toxin was given. There was 10.2 mg. of barbiturate in 20 cc. of urine col- 
lected .shortly before death. 

Avlopsy, which unfortunatel}' did not include the brain, revealed acute 
hepatiti.s and hypostatic pneumonia. The liver (500 gm.) contained 27.8 
mg. of barbiturate and t races of picrotoxin. 

. Discussion and Summary.— The pliy.sicnl signs and symptoms in 
each ca.se rejiorted indicated severe poisoning from barbiturates. 
The amount of drug taken was in eaeh case well within the range 
considered fatal. The patient who did not recover had received 
an amount that is usually regarded as hopelessly fatal. The experi- 
ence with these patients suggest that in human beings, results with 
picrotoxin in barbiturate poisoning may be anticipated which are 
identical with those found by Tatum® and his co-workers in labora- 
tory animals. 

In the management of patients with severe barbiturate intoxiea- 
tion, too much emphasis cannot be given to the therapeutic pro- 
cedures in addition to picrotoxin therapy. Active, close supervision 
is essential. Frequent changes in position; maintenaned of body 
temperature; support of circulation and nutrition with intravenous 
fluids; frequent gastric lavage and feeding; frequent catheterization; 
diuretics; blood transfusion; oxygen therapy and the use of an endo- 
tracheal airway; frequent cleaning of trachea by suction through the 
airway are indicated and their importance is not surpassed by the 
u.se of picrotoxin. 
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PROTHROMBIN DEFICIENCY AND THE BLEEDING TENDENCY 
IN OBSTRUCTIYE JAUNDICE AND IN BILIARY FISTULA. 

Effect of Feeding Bile and Alfalfa (Vitamin K).* 

By K. M. Brinkhous, M.D., 

ASSISTANT PROFESSOR OF PATHOLOGY, STATE UNIVERSITY OF IOWA, 

H. P. Smith, M.D., 

PROFESSOR OF PATHOLOGY, STATE UNIVERSITY OF IOWA, 

AND 

E, D. Warner, M.D., 

ASSISTANT PROFESSOR OF PATHOLOGY, STATE UNIVERSm' OF IOWA, 

IOWA CITY, lOW’^A. 

(From the Department of Pathology, University of Iowa.) 

It is well known that a bleeding tendency often develops in 
patients suffering from chronic biliary obstruction. Epistaxis and 
bleeding from gums and other mucous surfaces are of common 
occurrence. The surgeon frequently encounters persistent bleeding 
at the operating table, or from the wound afterwards. Such hemor- 
rhage often is difficult to control, even with repeated transfusions. 
As a rule, the coagulation time is found to be but little m excess of 
normal. The bleeding time is often moderately prolonged, espe- 
cially if determined by the method of Many idews have been 

held regarding the nature of the disturbance. Almost every clotting 
factor has been said by one writer or another to deviate from normal. 
Antithrombin has been tliought by some to be excessive. One of the 
more popular views has been that a disturbance in calcium metab- 
olism is responsible for the bleeding; however, calcium therapy has 
not been found to be particularly effective. Quick, Stanley-Brown, 
and Bancroft’® found that tissue juice accelerates the clotting of 
normal plasma more than in the case of jaundiced plasma, and they 
suggested that the jaundiced plasma is deficient in prothrombin. 

* Aided by a grant from The Committee on Scientific Re.oearch of The American 
Medical Association, and more recently by a grant from The John and Mary R. 
Markle Foundation. 
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n heir proDf is incoinploto, liowcvcr, A recent review by Ravdiii 
and Johnston” leaves the cause ol' bleeding in these eases an open 
(lucsfion. ^’ery recently considerable sj)ccnlation concerning the 
jiossible role of vitamin K has been stimulated by the work on 
'‘hemorrhagic chick disease.” 

Much of the present confusion regarding the bleeding tendency in 
obstructive jaundice is due to lack of cpiantitative analysis. We 
have given jairlicadar attention to the develoi)ment of technique 
for the titration of iwothrombiu. We have finally sncceeded in de- 
velojung a method'- '^ which is independent of variables inherent in 
other methods. With the aid of this teehniqne we have studied the 
jilasma prothrombin in a number of cases of biliary tract disease, 
some of which had a definite tendency to bleed. We have also been 
able to follow the jirothrombin levels during recovery and to study 
the efi’eet on the prothrombin level of feeding bile, and alfalfa c.xtract 
rich in vitamin K. 


Methods. The iirothroinljin method used has been prcviouslj’^ de- 
s('rii)cd.”''- 

The .alfalfa extract, used to sui)jilemcnt. bile feeding was prepared from dry 
.alfalfa meal (.‘-un-cured). T'hc .•'olvent u.sed in making the extract was a 
sjiecial lead-free, low-boiling i)clroleum ether known commercially as 
“.Skelly.'-'olve A.” The dry alfalfa meal was placed in flasks and extracted 
in series, after which the .solution was filtered and concentrated by dis- 
tillation. Prior to use, thi.s concentrate was eva])oratcd to dryness (a thick 
grecjiish grc,'i.sy residue), and emulsified in human bile or in 2% bile salt 
(sodium taurocholate). 'I’liis i)rcj)aration was given by mouth in the early 
evening hour.-; in doses corresponding to 200 to 400 gm. of the alfalfa meal 
per day. Bamjdos of the extract were tested for their curative effect in 
“licinorrhagic chick disease” and found to be highly potent. 


Pla.smn J^rofliromhiti IjCVcI avd BJccdiiuj Tcndcucy in Obsinirlivc 
Jaundice. "J'iible 1 shows the plasma prothrombin levels in 27 
cjises of ob.struetuve janneliee. In most eases, the level was defin- 
itely below normal. However, the amount of lowering is not clearly 
depemhmt upon the intensity or duration of the jaundice. 

In this scries, (i showed a definite bleeding tendency. This 
teufkaicy in every instance was a.ssoeiated with a marked decrease 
in the ])rothrombin level, usually to less than :I5% of normal. 
Litter tleterminations in the ctises w'hich reco^’ercd show'cd that 
cessation of bleeding was associated wnth an increase in the pro- 
thrombin values. 

A few cases dcveloj) very low prothrombin values and yet escape 
actual bleeding. In Patient 2(5, for example, no liemorrliage oc- 
curred, although the prothrombin, fell to 37% of normal. Also, 
in Patient 25 there was no bleeding even though the prothrombin 
level fell to 20% 1 1 d.ays after oper.ation. Such cases are, hoAvever, 
definitely in the danger zone and serious bleeding is to be feared, 
e.spccially if any operative procedure is anticipated. In several 
of the cases in which extensive bleeding occurred, the bleeding 
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tendency did not become manifest until the time of operation or 
shortly thereafter. 


Table 1. PiiOTHROiiBiN Level in Obstructive Jaundice. 


Case. 

Cause of obstruction. 

Serum 
bili> 
rubin. 
mg. %■ 

Dura- 
tion of 
jaun- 
dice. 

Pro- 

throm- 

bin, 

%. 

Bleeding tendency. 

1 

Carcinoma of pancreas 

23 

4 mos. 

37 

Excessive bleeding, para- 
centesis wound 

2 

Common duct stonef 

5 

1 mo. 

60 

None 

3 

Cholangiitis; abscess, head of 
pancreas* 

4.6 

7 

23 

Epistaxis; profuse bleed- 
ing at operation 

4 

Cholelithiasis* 

9.8 

4 mos. 

69 

None 

5 

Common duct stonef 

12 

7 

71 

None 

6 

Carcinoma, head of pancreas 

31 

3 wks. 

49 

None 

7 

Chronic cholangiitis(?)* 

24 

7 wks. 

62 

None 

8 

Carcinoma of pancreas; com- 
mon duct stone* 

18 

1 mo. 

84 

None 

9 

Common duct stonesf 

14 

1 wk. 

57 

None 

10 

Common duct stone* 

6 

2 mos. 

80 

None 

11 

Common duct stone* 

8.4 

6 mos. 

79 

None 

12 

Common duct stone* 

3.2 

5 days 

91 

None 

13 

Common duct atone (?) 

5 

2 wks. 

77 

None 

14 

j Cholelithiasis* 

t 

? 

89 

None 

15 

Common duct stono(?)t 

8.4 

5 wks. 

64 

None 

16 

Cholelithiasis* 

21 

4 wks. 

84 

None 

17 

Common duct stonesf 

18 

7 

70 

None 

18 

Common duct stone(?)* 

1 6.8 

5 mos. 

52 

None 

19 

Carcinoma, ampulla of Vater* 

29 

4 wks. 

66 

None 

20 

Carcinoma of pancreas 

10 

3 wks. 

60 

None 

21 

Cholangiitis (?)* 

21 

2 mos. 

34 

Bruised easily; bled from 
gums 

22 

Carcinoma of pancreasf 

34 

4 wks. 

17 

Bled excessively from 
operative wound 

23 

Common duct stones* 


6 wks. 

16 

Bled markedly from op- 
erative wound 

24 

Carcinoma of biliary tract* 

23 

8 wks. 

10 

Bled markedly from op- 
erative wound 

25 

Common duct stone* 

11 

1 wk. 

51 

None 

26 

Common duct stone(?) 

29 

4 wks. 

37 

None 

27- 

Common duct stone* 

17 

6 wks. 

50 

None 


* Denotes operative diagnosis. f Denotes autopsy diagnosis, t Icterus index, 43. 


Biliary FisUtIci: Prothrombin Level and Bile Feeding. Patients 
having clironic biliary fistulfe, even though there is no jaundice, at 
times de\'elop a tendency to bleed similar to that seen in cases of 
obstructive jaundice. We have recently had the opportunity of 
following the prothrombin level in such a case and of studying the 
effect of bile feeding on the plasma prothrombin. 


Case Abstract. A white woman, aged 6G, had a biliarj' fistula of 4 
months’ duration. The fistula had developed following the removal of an 
acutely inflamed gall bladder. During this entire penod the stools vere 
acholic. On admission to this hospital there was slight jaundice, hor 
3 weeks pre-operatively about one-half of the bile which drained from the 
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fistula was given hack hy lunuth. During this time the jirothroiuhin varied 
hetween 5S and -15';;,. At oi)cratiun, February 12, 1037, reconstruction of 
the stcnosed conunon duct was found to l)c inijiossihlc and the fistula was 
enlarged for hotter drainage. ]''ollf)wing this o|>(!ration there was a further 
decrease in prothrombin to 27 '/o and there was Idoeding from the wound on 
the -Ith and 5th postoiJcrativc days. This was c(uitrolIcd h.y a transfusion. 
Starting on the 12th ])osto])crative day and continuing for fi weeks, about 
•100 cc. bile ]>cr day were given hy mouth. This represented two-thirds of 
the bile which drained from the fistula. The patient steadily imiiroved 
and was discharged at the end of 7 weeks. 

The plasma protliromhin response to bile feeding is shown in 
Chart 1 . The prothrombin gradually ro.se to a nearly normal level 
over a period of (5 weeks. 
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CiiAitT I. — Biliary fistula. Protliromhin rosponso to hilo fccdimi. 


Effect of Bile and Alfalfa ICxfracf Fcrding on the l^rotliromlnn Level 
in Ob.siructive Javndicc, We have stmlied the clfeet of feeding bile 
or bile salts supplemented with a fat soluble extraet of alfalfa on the 
prothrombin level in a number of cases of obstructive jaundice with 
hypoprothrombinemia. h’our of the.se eases are shown in Chart 2. 

Case Abstracts. Cask 21. — A white woman, aged 48, had jiainle.ss 
jaundice with acholic stools for 2 months, louring the week before ad- 
mi.ssion here, she bruised easily and bled from the gums at time.s. The 
day after admission, March 21, 1937, the van den Bergh test showed 22 ing. 
bilirubin and Duke's bleeding time was 14 minutes. On March 25 and 
Mare!) 31, blood tran.sfu.sions of 500 cc, Avore given and from March 29 to 
Marcii 31, 200 to 300 cc. bile were fed daily. The bleeding tendency per- 
sisted, however. During this time the plasma prothrombin was at a low. 
level. It rapidly increased to a nearly normal level with addition of alfalfa 
extract (equivalent 400 gm. alfalfa meal emulsified in 100 cc. human bile 
daily), as .shown in Chart 2. No further l)leeding occurred. At ojieration, 
April 7, the obstruction, apparently high in the liver hilus, could not be 
relieved, and the jaundice was still present at the time of discharge, April 23. 
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Case 25.— An obese white woman, aged 52, had had attacks of right 
upper abdominal pain with radiation to the back for the past 10 years 
the attacks increased in severity and frequency during tlie past 3" months, 
and she was intolerant of fatty foods. On April 1, 1937, jaundice and 
achohc stools were first noted. On April 6, van den Bergh test showed 1 1 mg. 
serum^ bilirubin. Because of a subnormal plasma prothrombin level, she 
was ^ven alfalfa extract for a 5-day period (400 gm. equivalent daily 
emulsified in 100 cc. human bile for first 3 days, in 30 cc. 2% sodium tauro- 
cholate for last 2 days). The plasma prothrombin rapidlj"^ increased to a 
normal level (Chart 2). The jaundice persisted and, on April 15, there 
were 15 mg. % bihrubin. At operation, on April 17, a stone was found 
obstructing the common duct. The gall bladder was removed and the com- 
mon duct drained. During the first 10 days postoperatively 2680 cc. bile 
drained from the common duct, and no bile was fed. The prothrombm fell 
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Chart 2.— Obstructive jaundice. Prothrombin response to alfalfa therapy. 

graduallj^ and at the end of this period it was 20% of normal. No spon- 
taneous bleeding occurred, however, and the clotting time^ and Duke s 
bleeding time were not prolonged. Serum bilirubin on April 27 was 7.1 mg. 
Alfalfa extract, emulsified in sodium taurocholate solution, was then given, 
again -ndth a rapid rise of the plasma prothrombin (Chart 2). Bile (200 to 
400 cc. daihO continued to drain from the common duct; most of it ivas given 
back by mouth. During the last 18 days in the hospital, the prothrombin 
remained vutliin normal limits and the jaundice subsided complef ely. , 

Case 26.— A white woman, aged 39, gave an indefinite historj' of epi- 
gastric distress and pain under the right costal mar^n for the Pf * 

During the past month a gradually increasing jaundice vath achohc stools 
develoned On May 18, 1937, the van den Bergh test showed 29 ing. 
bilirubin No bleeding tendency was present, although the prothrombm 
™ Jat^'rattier low level. The j^thrombin rapidly rose to a normal level 
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during a 6-day period of feeding alfalfa exfrael (cciuivalenf. of 200 gin. 
alfalfa meal in 30 cc. 2ri hodinm tanrncholale daily), as shown in (3iar(, 2. 
During this period of therapy the jaundice persisted, witli 3(5 mg. serum 
bilirubin on May 22, and 2-1 nig. on May 21. During (he. following weeh 
there Ava.s partial sjxmtaneous relief from the biliary obstruction, and no 
operative proeeduras were carried out. 

C.\sn 27. — A white woman, aged 27, had a severe attai^k of right, ujiper 
abdominal pain 3 months ago. This was followed by dull jiain which has 
jicrsisted. Jaundice with aclioHc stools first was noted 6 weeks ago; this has 
also jjersisted. ^’an den Bergh le.<t .riiowcd 17 mg. .‘•eriiiu biliniiiin on De- 
cember S, 1637. C’lotting time and Duke’s bleeding time were not. jirolongetl. 
However, the plasma prothrombin was low. It was rajiidly restored to a 
nearly normal level after feeding alfalfa extract (200 gm. eipiivalent alfalfa 
meal emulsified in 30 ce. 2'.'J .‘^odium taurocholate), as shown in Chart 2. 
At the end of this time, on December ! !, there were M mg. serum hilinilnn. 
The prothrombin remained at this high level throughout the patient’s hos- 
pital cour.'^c. Operation on December 22 revealed a stone, 2 cm. in diameter, 
in the ampulla, and several smaller .'■tones in the common duct. Tiic gall 
bladder was removed and the common duct drained. 


The rapid rise in jirotliroinhin obtained with bile and tilfall’ti 
feeding is quite in contrast to the very gradna! rise seen with .sini])le 
bile feeding in the biliary fistttla case. It is to be noted that in 
Case 25 and Case 2(5 the ])rothroinl)in ro.se rajtidly during periods of 
increasing jaundice. This indieate.s that tlie jaundice itself is not 
the e.s.sential factor in thc.se cases. 

We have had 2 patients with low jjrothroinbin values which did 
not re.spond to alftdfa therapy. Both jiatients were deeply janndiei'd, 
and in addition Imd evidence of e.xtensive liver djuntigi'. Clinical 
iinpre.ssions were a biliary cirrhosis of 3 years’ duration in one case 
and a far-advanced malignancy involving liver in the other, ’j'he 
failure of the.se 2 cases to rcsfmnd suggests that in addition to certain 
dietary e.ssentials, a liver of good functional cajiacity is needed for 
the manufacture of prothrombin. 

Comments. The data j)rcsented indicate that the bleeding 
tendency often seen in cases of obstructive jaundice and biliary 
fistula is due to a prothrombin deficit. Some piitienls lall within 
the danger '/one and yet escape actual bleeding. Other factors, such 
as trauma, infection, operative hemorrhage, and exudate formation, 
are no doubt important in inciting actual hemorrhage, h'or this 
reason patients somewhat above the bleetling level mu.st be con- 
sidered as potential bleeders. 

No doubt a variable degree of de])ression of liver function inci- 
dent to obstructive jaundice is in part rcsjionsiblc for the lowering 
of the plasma prothrombin. We have shown'-'''’ tluit toxic injury 
of the liver produces a profound fall in the ])rothrombin level. Liver 
injury probably is important in the very raj)id ftdl in prothrombin 
seen in some cases of obstructive jaundice, d'he biliary fistula case 
cited, however, indicates that the ab.scncc of bile in the intestine is of 
major importance. Tins is in accord with the recent work of 
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Hawkins and Brinkhous,® in which they ’found that hypoprothrom- 
binemia with a resultant bleeding tendency develops in dogs with 
chronic biliary fistula. In their experiments bile feeding prevented 
the fall in prothrombin. One might assume that the prothrombin 
deficit is due to difficulty in absorbing fat-soluble vitamins when 
bile is excluded from the gut. One could assume either that one of 
these vitamins serves as a building stone of prothrombin or that it 
was necessary to maintain normal function of the liver for the manu- 
facture of prothrombin. McNealy, Shapiro, and Melnick^ have 
presented clinical evidence that the bleeding tendency in obstructive 
jaundice is relieved by administration of viosterol along with bile 
salts. No protlirombin studies were made in their work, however. 

Our data indicate that the prothrombin recover^’^ period can be 
greatly shortened by feeding the fat-soluble extract of alfalfa meal 
along with bile. The extract used is obviousl}^ a mixture of many 
substances. It contains chlorophyll, carotene, and an undetermined 
amount of sterols, the latter no doubt activated to some extent by 
sunlight while the hay was being cured. It seems likely that the 
extract is a good source of most or all of the known fat-soluble 
vitamins, including large amounts of vitamin K. 

Dam and Sch0nheyder® and Almquist and Stokstad^ report a 
bleeding tendency in chicks which are maintained on a fat-free diet. 
The addition to the diet of fat-soluble extracts of alfalfa,’ hog liver 
and certain other substances- was found to prevent the appearance 
of the disease. They believe that a new fat-soluble antihemorrhagic 
vitamin, vitamin K, is the factor concerned. Dam, Sch0nheyder and 
Tage-Hansen^ and Quick” have presented data suggesting that a 
prothrombin deficit is the cause of the bleeding in this disease of 
chicks. Greaves and Schmidt® have recently found a hypopro- 
thrombiiiemia in bile fistula rats similar to that reported by Hawkins 
and Brinklious in dogs. Feeding of vitamin K cured the disease in 
their rats. 

The evidence available suggests that the bleeding tendency seen 
in obstructive jaundice and biliary fistula is due at least in large 
part to a idtamin K deficiency. However, hemorrhagic disease due 
to a deficiency of this vitamin has not been produced in mammals 
by simple dietary means. For the present it seems best to accept 
the prothrombin deficit together with the beneficial effect of feeding 
bile and alfalfa, and to leave the more complete elucidation of the 
mechanism to further study. 

Conclusions. The bleeding tendency so often seen, m patients 
having obstructive jaundice or biliary fistulm is due to a deficiency 
in plasma prothrombin. This deficiency is related in part at least to 
absence of bile in tlie intestine and is rehe\'ed by bile feeding. IJie 
beneficial effect of bile feeding is greatly enhanced by supplementing 
the bile with fat-soluble alfalfa e.xtract, rich in vitamin Iv. 
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This work was made possible throuRh flie Roncrotis coOpcrnlion of ninny nicinbcrs 
of tho DopnrlmcntsS of Internal Medicine and SnrRery. Wc arc especially indebted 
to Dr. Frank R. Peter.«on. 

For a preliminary report, of this work see Proe. Son. Exp. Biol, and Med., 37, 028, 
193S. 
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COMBINED SYSTEM DISEASE WITHOUT OBVIOUS EVIDENCE 
OF PERNICIOUS (MACROCYTIC) ANEMIA. 

Report of 8 Cases; i Autopsy. 

By T. IL Sun, M.l)., 

m;sr,.\ncii n:i-Low i.v sr-unoi.or.y, h.mivajip mkdicai. huhooi,; n);.«f:A iicii ah.sociatk 
i.v Nr.unoi.onY, doston city hosiutai., 

AND 

H. II. IMKKunT. :M.I)., 

AP.SIBTA.VT I'llOI KPBOn OF NKUIIOI.OUY, HAUVAIU) MKDICAI. PCHOOI.; APPIPTANT VIPITINfl 
.VKUKOI-OrllRT, llOHTON CITY JIO.BPITAI,. IIOHTON, .MAPP. 

(From the NonroloRical Unit, Bo.ston City Hospital; Department of NeuroIoRy, 

Harvard Medical .School.) 

Since the publication of tlic article by Russel, Batten and Collier 
in 1000, it has been known that degenerative changes in the spinal 
cord (subacute combined degeneration of the spinal cord) may 
accompany pernicious anemia. Tlie combination is so frerpient 
that for many years the diagnosis of pernicious anemia has been 
almost immediately presumed in a patient with signs and symjitoms 
referable to the posterior and lateral tracts of the .spinal cord. O'liis 
presumption assumed more weight ivhen it was recogniy-cd that such 
symptoms and signs may develop in patients many years before the 
appearance of anemia,*’'® 

In the last decade, however, a considerable number of cases of 
subacute combined degeneration of the spinal cord liavc been re- 
ported in patients without significant anemia.''®'’*'® When com- 
pared with the number of cases ivith definite evidences of pernicious 
anemia, sucli cases are uncommon, Necroji.sy reports of cases with- 
out pernicious anemia arc rare and doubts have been east on the 
validity of many of the reported eases.'® 

The classical triad of pernicious anemia is: a liypereln'omic 
anemia, degenerative changes in the spinal cord and' a defective 
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gastric secretion (^hylia gastrica and an absence of the intrinsic 
factor of Castle). The exact relationship of these three factors- 
IS not known, since the changes in the spinal cord, as stated previ- 
ously and the disturbance of the gastrie function may precede the 
blood changes by many years.^ It is possible that the" degenerative 
changes in the spinal cord may be related to some as yet unknown 
factor, independent of the blood changes and the aehylia gastrica; 
as yet the nature of such an unknown factor can be only con- 
jectured. A defect in the absorption of vitamin B is suggested by 
the fact that most of the reported cases have associated with the 
conditions which might be accompanied by sueh a defect.^’"'*’'*® 
We, therefore, thought it desirable to report this study of 8 cases of 
subacute combined degeneration of the spinal cord without a macro- 
cj'tic anemia. 

A few words are necessary regarding the methods of diagnosis in 
these cases reported. Many diseases of the nervous system may 
produce changes in the posterior and lateral tracts of the spinal cord 
with a resulting symptomatology closely resembling that of sub- 
acute combined degeneration of the cord as seen in pernieious 
anemia. Only a few of the more common ones need be mentioned, 
such as multiple sclerosis, sj^philitic meningomyelitis, syringomyelia 
and spinal cord tumors. To exclude as far as possible the above 
mentioned diseases as well as pernicious anemia and other condi- 
tions, the following tests were made on all of our patients; careful 
anamnesis, physical and neurologic examination, a thorough study 
of the blood, gastric analj-sis after test meals or histamine, lumbar 
puncture, Roentgen ray of the spine and serologic tests on the blood 
and cerebrospinal fluid. For convenience of presentation the cases 
are divided into four groups: 1, cases without evidence of a dis- 
turbance of blood formation and with normal gastric acidity; 2, 
a case without evidence of disturbance of blood formation but with 
achylia gastrica; 3, cases with hypochromic (secondary) anemia and 
normal gastric acidity; and, 4, a case with hj-pochromic (secondary) 
anemia and achylia gastrica. 


Group 1.— Gases WMoui Evidence of a Dislurbancc of Blood Formalion 
and Willi Normal Gastric Acidily: 

Case 1.— Patient M. N. (Hosp. No. 828713), a 47-year-old female, was 
admitted to the hospital on July 18, 1936, eomplaining of weakness of legs, 
staggering gait and numbness of fingers and Jiand.s of .several months 
duration. For 4 months the s 3 -mptom comple.x had become progre-s.sively 
worse and slie had fallen 3 times. No histoty of dietarj- inadequacy could be 


obtained. , ^ 

The patient was obese and well developed. The tongue was smooth at 
the edges. There was marked weakness of the legs and a slight weaknes.s of 
the arras, particuiarlv the right. The muscles were well developed and there 
was no evidence of atroph}^ There was h.vpesthe.sia to touch and pm prick 
in the right leg and in the right hand. The sense of vibration was lost m the 
right tibia and diminished in the left. Po.rition sense was unpaired m t le 
toes. The deep reflexes in the arms and knees were exaggerated but the 
ankle jerks were absent. The Romberg test was positive. Stimulation of 
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tlie planter surface of the feci produced a l.yp'wil Babinski siiin on the right 
and an equivocal response on the left font, 'riie abdoininsil reflexes were 
aljsent. On two occasions, the l)cinoglobin content of the blood was 78*;; 
(Sabli). The red blood count was 4,230,000 iiiul 4,4(50,000 per c.inin.; the 
white blood count was (5100 per c.nun. with a normal differential count. 
The Hinton test on the scrum was negative. Analy.sis of tlic g.astrie juice 
after a test meal of .oO cc. of 10% alcohol showed 10 degrees of free acidity 
and IS of total acidity. The urine was nornud. The cerebrospinal fluid 
was under a pressure of 175 mm. and the re.sponse to compression of the 
jugular veins was normal. The fluid contained 2 white cells i)er c.mm. 
The globulin test was negative and the protein content was 44 mg. iier 1 00 cc. 
Tlie colloidal gold and Wassormann te.^ts on the fluid were negative. 

The patient was treated daily with intramuscular injection of 10 cc. liver 
extract equivalent to 50 gm. of whole liver. After 10 injections, she was 
able to get out of her bed and walk around the ward, fl'liero was a marked 
increase of the muscular strength of the legs and diminution in the areas of 
liypesthesia. There was no improvement in tin; vibration or jmsition senses. 
The patient was discharged 3 weeks after entry with instructions to return 
to the outpatient department for further treatment. After 2 injections were 
given the jiatient lajised from treatment until almost .n year later when 
.she was readmitted to the hospital for reexamination at our rcfiuest. In the 
meantime, she had received no treatment and had carried on her routine 
household duties as usual. On the second admission <ui ,luh' 17, lf>37, the 
neurologic findings wore much the same ns they were on dis(4iarge 1 year 
previously. The hemoglobin content of the blood was SO',;, (l?ahli) and the 
red blood count 4,230,000 i)cr c.mm. The gastric content, removed 20 
minute.s after the injection of histamine, showed 40 degrees of fn’O acid. 
A second lumbar j)uncturc gave entirely normal findings. 

Case 2. — Patient C. A. (IIosp. No. 85^0775), a (>3-year-old married woman, 
was admitted to the hospital on .lamiary 20, 1030, eomjflaining of numbness, 
tingling in the feet, “cramps,” numbness of the legs and diflic\ilty in walking, 
of .3 weeks’ duration. She liad fallen .sevend t inn.'s and had been bedridden 
for a week previous h) her hosinlalization. luir (he ))receding (5 months, 
there was urinary urgency, 10 times in the day and 0 to 8 times at. night . 

Upon examination, it was found that her tongue was smooth .aiul beefy 
red, that there were numerous discrete, moderately tender enl.arged lymph 
glands of various size in the ccrvic.al, axillary and inguinal regions. One 
of the glands, removed at biojjsjq was regarded .as showing evidence of ] lodg- 
kin’s disease. There was a mild degree of arteriosclerosis of the retinal vo.s- 
sels. The muscles of the legs were we.ak and the heel-shin test was per- 
formed with diflicultj% The vibration .sense was absent below the level of the 
crest of ilium. Position sense was imj)aircd in the toes and ankles, flhe 
deep refle.xes were present in the arms but the knee- and ankle jerks were 
absent. Stimulation of the plantar .surface of t.he feet produced an atypical 
Babin.ski resj)onse on the right and a normal re.sj)onse on the left.. Exiimina- 
tion of the blood on 4 occasions showed a hoim)g1obin content, of 80% 
(Sahli), a red count varying from 4,020,000 to 4,340,000 per c.mm. and a 
white count from 6400 to 7300 per c.iinn* with n norinul differcntiul count. 
The mean corpu.scular volume of the red cells was 00.3 % and the hematocrit 
content was 39.2%. The icteric index was 5.0 .and the Hinton test on the 
.serum was negative. Analjasts of the gastric content showed 20 degrees 
of free acidity after 100 cc. of 7% alcohol by mouth. Tlie urine contained 
many white blood cells. Roentgen raj\s of the spine were normal. The 
cerebrospinal fluid was under a jwessure of 140 nun. and tlie resiion.se to 
jugular compression was normal. The fluid was clear and colorless and eon- 
tamed no cells. The protein content was 31 mg, ])er 100 cc. The colloidal 
gold and Wassormann tests on the fluid were negative. O’he fmding.s of a 
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second lumbar puncture were the same as those of the previous puncture 
excepting the protein content, which was 50 mg', per 100 cc. 

For 5 days, the patient was treated daily by intramuscular injection of 
10 cc. of liver extract, equivalent to 50 gm. of whole liver and on the 6th 
day was started on a series of deep Bnentgen ray therapy (20 exposures). 

her discharge 2 months after admission, patient was greatly improved 
physically. There was a gradual diminution of the size of the enlarged 
glands but no change was noted in the reflexes, vibration or position senses. 

Case 3. ^Patient M. A. Y. (Hosp. No. 842619), a 65-year-old married 
woman, was admitted to the neurologic service on December 23, 1936, 
complaining of chronic constipation and numbness and tingling of fingers 
and toes of 2 years’ duration. She was well developed and well nourished. 
There was no atrophy of the papillse of the tongue. The heart was enlarged 
and there was a moderate degree of sclerosis of the peripheral and retinal" 
vessels. There was a spastic weakness of the muscles of the extremities 
without any atrophy. The finger-nose and heel-shin tests were poorly 
pferformed. Vibration sense was impaired in both legs and absent in the 
left ankle. The deep reflexes were all greatly exaggerated with bilateral 
ankle clonus, Hoffmann and Babinski signs. The abdominal reflexes were 
absent. The results of the examination of the blood on 4 occasions during 
her stay in the hospital were as follows; tfie hemoglobin content varied 
from 80 to 83% (Sahli), the red cell count from 3,890,000 to 4,100,000 per 
c.mm. mth a slight degree of achromia. The mean corpuscular volume was 
88%, the hematocrit content 44%, the white blood count 13,000 per c.mm. 
with a differential count of neutrophils 75%,' lymphocytes 19, large mono- 
nuclears 4, basophils 1 and eosinophUs 1 %. Analysis of the gastric contents 
showed 98 degrees of free hydrochloric acid 30 mijiutes after 1 mg. of his- 
tamine injection. A second gastric analysis showed 17 degrees of free acid 
in the fasting specimen and 97 degrees in the specimen removed 30 minutes 
after the injection of histamine. The Hinton test on the serum was negative. 
Lumbar puncture was performed on 2 occasions. The cerebrospinal fluid 
was under a normal pressure and the response to jugular compression was 
normal. The fluids were clear and colorless, contained no cells and had a 
protein content of 26 and 38 mg. per 100 cc. Colloidal gold and Wasser- 
mann tests were negative. 

Ten cubic centimeters of liver extract equivalent to 50 gm. of whole 
liver were given intramuscularly every day for 2 weeks. Under this regime 
the patient rapidlj’’ improved. She was able to get about the ward at the 
end of the second week, and was discharged 4 weeks after entry very much 
improved. 

Comment. The 3 above cases present the tj-pical neurologic 
syndrome commonly associated with pernicious anemia._ There 
. were paresthesia in the hands and feet, weakness and ataxia of the 
extremities and physical signs of involvement of the posterior and 
lateral tracts of the spinal cord. In none of the 3, however, was 
there any significant disturbance of the blood formation or achylia 
gastrica. 

In Case 1 there was no associated disease which could explain 
the symptoms and signs. In the second case, the possibility of any 
involvement of the spinal cord by the Hodgkin’s disease must be 
considered.®'® No evidence in support of this hj^othesis could be 
obtained. There was no evidence of cord compression on neuro- 
logic examination, lumbar puncture or Roentgen ray of the spine. 
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The age of the third patient (tio years) and the condition of the 
peripheral and retinal vessels suggest that arteriosclerosis may have 
played some role in the jiroduetion of the signs and symptoms. 

The degree of inpirovement in Case.s 1 and d following parenteral 
treatment with liver extract merits attention. 

Group 2. d Case Wifhoat Evidence of a DisInrJmnrc of Blood Fonnnlwn 
hut Willi Achylia Gasirica. 

Case •t.—Patient M. 0. N. (IIo.sp. No. 801 '>] 7), a married woman, aged 74, 
was admitted on October 12, complaining of weakne.«.s of logs of 0 

months’ duration. Her .symptom comj)lex became progressively wor.se, 
so that in a .short time .she began to flnig her leg-s and bad to keej) her eyes 
on her feet while walking. For 2 wcek.s before admi.s.sion she developed 
spasmodic radiating pains from the thigh.s downward. 

Tlie patient was well developed and nwderatcly obese. The Idood pres- 
sure was 140/80. Roentgen ray of the .‘5})ino .diowed hypertrophic arthritis 
in the lumbar region. Tlie imjmrtant ])o.sitive neurologic lindings were: 
weakne.ss of the legs and toe.s; ab.^ent knee- and ankle jerks; bilateral 
Babinski signs; hypesthesia below the knees and absence of vibration sense 
from the clavicles. There was no significant smootliing of the tongue. 

The hemoglobin content of the blood was 00 '/i; (Sahli), and t he red blood 
count was 4, .500, 000 per c.mm. The red cells wore normal in size and sha])e. 
The white blood count was G.ooO per c.mm, with a normal differential count. 
The cell volume was 4.0.5, hematocrit, content 48.74, mean corpuscular 
volume 9G.9 and mean corpuscular hemoglobin content 31.9. The serum 
Kahn test was rciieatcdly negative. The urine was normal and the serum 
non-protein nitrogen was 32 mg. jier 100 cc, 'i’hcre was no free acid in the 
gastric content cither before or after the injection of 1 mg. of histamine. 
The pressure of the cerebrospinal fluid and its response to compression of the 
jugular veins were normal. The fluid contained 45 mg. of protein per 
100 cc. and the colloidal gold and Was.sermaim te.sts were negative. 

The patient was not treated during her slay in the hosjiital. 

Comnwni. In this patlcMit, there were out.standing .signs of in- 
volvement of ])otli })o.sterior and lateral tract. s of the sjiinal cord. 
There was an achylia ga.strica but the blood ])icture was within the 
normal limits. The age of the ])atient (74 years) suggests that 
arteriosclerosis may have jilaycd some role in the production of the 
symptoms and signs. 

Group 3. Cases With Hypochromic. {Secondary) Anemia and N^onnal 
Gastric Acidity. 

CaisE 5, — Patient H. C. (IIosj), No, 804254), a 07-3’nar-old hotel clerk, 
entered the hospital on November 7, 1935, with comjdaints of increasing 
weakne.ss of legs and difficulty in walking for 9 months’ duration. He had 
some urinary urgency and occasional fecal incontinence for a year or 2 before 
admission. 

Examination showed a ratlier obese, elderly looking jicrson with marked 
general weakness, .slight sclerosis of the retinal ve.ssels and .sliglitly smoothed 
papillm of tlie tongue. Tiie blood prcs.sure was 140/00. There was ataxia 
and asynergia of the lower extremities. Viiu'ation and position senses were 
markedly impaired in- the legs. The knee jerks were normally active but 
the ankle jerks were absent. There was a bilateral Babin.ski re.sponse. The 
abdominal and cremasteric reflexes were absent. The Romberg test was 
positive. The blood was examined 9 times during tlie patient’s stay in the 
hospital. The hemoglobin varied between 70 and 80% (Sahli); the red 
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3300,000 per c.mm.; the white count between 
' S 14,000 per c.mm. The differential counts were mthin normal 
I® 36.9; the mean corpuscular hemo- 

globm content 33.8; the mean corpuscular hemoglobin volume 85.6, and 
the icteric mdex 3.0. The Hinton test of the serum was negative. Lumbar 
puncture showed normal findings exxept for a protein content of 61 mg. 
per 100 cc. on fluid removed at first puncture and 102 mg. per 100 cc. on 
that removed lOdays later. Tlie cerebrospinal fluid Wassermann reaction 
was negative. Gastric analysis before liver treatment showed 12 degrees 
or_ free acid and 22 of combined acid in the fasting specimen. Thirty 
minutes after subcutaneous injection of 1 mg. of histamine there were 96 
de^ees of free acid and 13 degrees of combined acid. Examinations of the 
unne^ were normal. Roentgen ray of the spine showed hypertrophic 
arthritis in dorsolumbar region. 

Fairly intensive treatment by intramuscular injections of liver extract 
was given to the patient. Tw'o weeks later, he was able to get up and to 
walk about the ward. At the same time, physiotherapy in form of heat, 
massage and passive motion was also given to the legs. At the time of dis- 
charge on January 16, 1936, patient was greatly improved. Intramuscular 
injections were continued once a week in the outpatient department and the 
patient continued to improve slightly until October, 1936, w'hen he was ad- 
mitted to the hospital on account of symptoms of coronary thrombosis, 
and died. Unfortunately, the spinal cord was not removed at autopsy. 

Case 6 . — Patient B. D. (Hosp. No. 770716), a 46-year-old married 
negress, was admitted to the hospital on November 10, 1933, complaining 
of numbness of the hands for 5 years’ duration. The symptoms started in 
the right hand and extended to the left hand after 2 years accompanied by 
dragging of the left leg. The symptoms became progressive!}' worse so that 
at the time of her admission, she had great difficulty in executing fine move- 
ments of her fingers. One month before her admission, her hands became 
icy cold. The diet as given by the patient seemed to be well balanced and 
adequate. 

On physical examination there was bilateral interstitial keratitis, slightly 
saddle-shaped nose, peg-shaped lateral incisors and dystrophic low'er teeth. 
The blood pressure w'as 135/98. The abnormal findings on neurologic 
examination ivere: bilateral deafness of middle ear 13716 ; spasticity and 
weakness of the legs; h^eractive tendon refle.xes except for the ankle jerks, 
w'liich w'ere absent; bilateral Babinski and Hoffmann signs; absent ab- 
dominal reflexes; difficulty in recognizing objects with the tips of the fingers; 
impaired position and vibration sense in the legs. The blood hemoglobin 
content w'as 74% (Sahli). The red blood count w'as 3,550,000 per c.mm. 
The mean corpuscular hemoglobin content 30.9; mean corpuscular volume 
105 ; icteric index 4 . 0 . The w'hite blood count was 6000 ivith the differential 
count as follows: neutrophils 58%; small lymphocytes 17; large lympho- 
cytes 15; large mononuclears 7 ; eosinophils 1 ; stippled and undifferentiated 
forms 2%. Gastric analysis showed 22 degrees of free acid and 33 of com- 
bined acid in the fasting specimen. The cerebrospinal fluid was under a 
pressure of 110 mm. The d 3 Tiamics wxre normal. The protein co^nt was 
32 mg. per 100 cc. and the colloidal gold reaction was negative. Repeated 
Wassermann reaction of both blood and cerebrospinal fluid was negative. 
The urine was normal. Patient left the hospital before treatment could be 

'”cS^ 7 .— Patient E. B. K. (Hosp. No. 665464), a married woman aged 37 
w'as admitted to the Neurological Semnce, Boston City 
11 , 1932, because of sudden attacks of crjnng speUs : p 

was confused, irrational, overtalkative, combative, unaWe to reco^ ze 
her husband and expressed delusion of persecution. She had 3 similar 
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attacks in tlic 2 months before admission. For 3 years before admission, 
patient had been having melcna and losing weight. I'or 1 year before ad- 
mission, she suffered from blood in stools and was treated for intestinal 
worms. 

On examination, the ]wticnt was greatly emaciated and a]ipcared anemic. 
The tongue was smootli and red in color. All deep reflexes were greatly 
exaggerated with bilateral ankle clonus, Babinski and llolTmnnn signs. 
Tlic sensorj'^ examination was not entirely satisfactory duo to the lack of 
cooperation. However, the vibration .‘sen.'^c seemed to be definitely impaired 
over the legs and the lower lumbar spine. 

The blood hemoglobin content was 48% CSahli), (he red blood count 
2,800,000 ]ier c.inm. and the white blood count. 18,000 jicr c.mm. Througb- 
ont her lO-month stay in the hosjiital, the jiatient’s blood was examinc<l at 
frequent intervals. The blood hemoglobin remained at (he level of 40 to 
52'}c (Sahli) with no significant changes in (lie total red or the difierential 
count. However, there was a considerable variation of the total white bloorl 
count ranging from 4100 to 17,7.o0 i)er c.mm. The red bkiod cells appeared 
normal in siiaj)c but showed marked achromia and some variation in size. 
The scrum non-jirotcin nitrogoji was 4(5 mg. and the serum sugar content 
was 100 mg. per 100 cc. The scrum Kahn, Hinton and Was.'jcrmann reac- 
tions were negative. Gastric analysis on admission .shfiwed 88 degrees of 
free acid and o4 of total acid it\ the fasting sjiccimen. Four days later, there 
were ~)~i dcgrcc.s of free acid and 00 of total acid in the fasting .sjjocimen. 
Throughovit her stay in the service, patient ran a se])tic temperature varying 
from 90° to 108° F. Repeated blood cultures were ncgiitive, Roentgen ray 
of the chest and the gastro’-intestinal tract, showed no .significant abnor- 
malities. The electrocardiogram was normal. Frequent examination of the 
urine showed numorou.s white cells, singly and in clmnj)S. The cerebro- 
spinal fluid was examined on 2 occasions. It was under a normal j)re.s- 
surc and the respon.se to compression of t he j\igular veins was normal. The 
fluid was clear and colorless and contained no cells. The total protein 
content was 17 mg. and 23 mg. per 100 cc. and (he colloidal gold reactions 
were 1233211000 and lllllQOOOO. Wassermann reactions were negative. 
Repeated agglutination tests of the .sennn with tyjflioid and i>aratyphoid 
organisms were negative. 

For the first few da3's after admission, patient was irrational, over- 
talkative, emotionally labile, striking at nur.«cs and attendants, sjntting on 
the walls and refusing to take food. She expressed a fear that someone 
might do harm to her. 

The patient remained in the ho.spital for 10 months and was treated daily 
for 1^ week with intramuscular injections of 10 cc. of liver extract represent- 
ing 50 gm. of whole liver, together with 4 gm. of vegex 8 times daily and a 
high caloric, high vitamin diet. There was no change in the general cliniaxl 
picture, neurologic signs or blood content on this regime nor after trans- 
fusion of 500 cc. of citrated Ijlood. A severe degree of cystitis devclojicd 
which did not respond to forcing fluids, urotropin and bladder irrigation. 
The patient continued to be noisy and difficult to manage. Frequent ele- 
vation of temperature continued and ixatient died on January 15, 1933, in an 
extreme degree of emaciation. 

Autopsy was performed 4 hours ])o.stmortem. The body was that of a 
very poorly developed and extremely emaciated female adult. The lower 
lobe of the left lung showed moderate increase of c-onsistonce and decrease 
in crepitation. The loops of ileum were bound together b^"^ thin firm fibrous 
adhesions as the liver and sjxlecn were adherent to the diaphragm. The 
•' wall of the sigmoid and rectum was greatly thickened and the mxiscularis 
stood out as a translucent inilky white. The muscosa was thickened, firm, 
injected, and furrowed with longitudinal ulcers in a few irregular areas. 
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Urinary bladder was slightly injected. Kidneys and ureters were negative. 
There were slight atheromatous changes in the aorta. The spinal cord 
appeared grossly normal. Sections of the cord stained by the Weigert Pal 
method showed a moderate degree of degeneration of the m 3 'elin in the 
posterior columns and around the peripherj' of the cord in the lateral and 
anterior columns. In the region of the crossed pjwamidal tracts, however, 
there was a marked loss of the mj’-elin. 

Comment. Signs and symptoms of involvement of the posterior 
and lateral tracts of the spinal cord were pronounced in all of these 
cases. The anemia in Case 5, which was only of a slight degree, 
was definitely of the hj-pochromie (secondary) type and the patient 
responded remarkably well to the liver treatment. In Case 6, there 
was slight variation in the size and shape of the red blood cells. 
Plowever, the combination of a normal diet and normal gastric 
acidity in a negress was considered by medical consultants as making 
the diagnosis of pernicious anemia extremely unlikely. On the 
other hand, the saddle nose, the interstitial keratitis and the dys- 
trophic lower teeth, suggested the diagnosis of congenital syphilis. 
The possibility that the signs and symptoms of spinal cord disease 
could be explained on this basis was not definitely excluded by the 
normal spinal fluid and negative blood serology. 

In Case 7, there was a marked degree of hypochromic anemia 
secondary to an ulcerati3'e colitis. The signs and symptoms in the 
nervous system in this case could readily be attributed to an impair- 
ment of the function of the gastro-intestinal tract, with inadequate 
absorption.^ 

Group 4. A Case With Hypochromic (Secondary) Anemia and Achylia 
Gastrica. 

Case 8. — Patient A. M. B. (Hosp. No. 773232), a married white female 
aged 45, was admitted on Januarj”^ 14, 1935, complaining of difEculty in walk- 
ing and a sensation of unsteadiness follovdng a fall in the snow at age of 35. 
For the past 8 jmars, she had to walk with the aid of a cane or other support 
and had gained an unknown amount of weight. The right leg was at the 
same time growing fatter than the left. During the past 2 j’^ears, absence 
of menstrual flow had alternated with periods of menorrhagia. 

On examination, the patient was obese and appeared anemic. The fat 
was distributed in the form of flabbj’- pads on the trunk and extremities 
tending to spare the face, hands and feet. The right foreleg was particularly 
large and was rendered shapeless bj' the pads of fat which were tender on 
pressure. The tongue was smooth. The positive neurologic findings were: 
weakness of the legs, impaired position and %dbration sense in the legs, . 
hj^peractive tendon reflexes throughout with bilateral Babinski and Hoff- 
mann signs, the finger-to-mo-vdng object test was very inaccurately done 
but the finger-nose test was fairly well performed. Gastric analj-^sis showed 
no free acidity in the fasting specimen or in the specimen removed after 
the ingestion of 100 cc. of 10% alcohol by mouth or after the intramuscular 
injection of 1 mg. of histamine. The combined acidity was 13, 29 and 4 
degrees in the 3 specimens respectivety. The blood hemoglobin was 56% 
(Sahli), the red blood count 4,600,000 per c.nun. and the white blood count 
4800 per c.mm. The differential count of the blood was within normal 
limits. The hemotocrit content was 33.1, mean corpuscular hemoglobin 
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content 26 . 4 , mean corpuscular volume 60.2 and icteric inde.Y 2 . 0 . With 
the institution of liA’er and iron therapy, tlie blood licmoglobin rapidity rose 
to 65 % hSahli) and the red blood count to 5 , 500,000 per c.mm. The cere- 
brospinal pressure was normal and the total protein content in the cerebro- 
spinal fluid was 36 mg. per 100 cc. The cercbros])inal fluid Wassermann 
and the scrum Hinton tests were negative. Daily injections of liver c.xtract 
Avere given intramuscularlj'^ (10 cc. of liver e.vtract representing 50 gm. of 
whole liver) together with iron administration in the form of Fcosol and 
high A-itamin diet, patient AA*as discharged after 5 Aveeks in the hospital, her 
neurologic condition apiAarcntlj’’ not alTcctod bj' the aboA'e treatment. 

Comment. In tliis patient, in adflilion to a mild degree of hypo- 
chromic anemia and achylia gastrica, there Avere evidences of 
endocrine dysfunction. ^J'hc distribution of the fat and its tender- 
ness on pressure AA’cre characteristic of the so-called syndrome of 
adiposa dolorosa. 

General Comment. In summarizing our ca.ses, it is notcAVorthy 
that 7 of the S ])atients Avere Avomen. 'fhe ages varied bctAveeu 37 
and 74 years, diA'idcd according to decades as folloAvs: fourth, 1; 
fifth, 3; seventh, 3; and eighth, 1. 

Weakne.ss and ata.via of the legs Avere the most common .symptoms 
and Avere present in all of the 8 eases. Paresthesin (numbness and 
tingling) of the extremities A\'crc present in 5 and bladder symptoms 
in 2. 

In the general jihysical e.xamination, cA'idence of arterio.selcrosis 
Avere present in 3 patients, all of A\-hom Avere in the scventli decade. 
In the neurologic e.xamination, the ankle jerks AA'cre absent in 5 
patients, liyperactiA'c in 2 and normal in 1. 'J'he knee jerks aa'ci’c 
ab.sent in 2, liyperactiA'c in 4 and normal in 2 patients. In all of the 
S patients, the plantar re.sponscs AA'cre of Habinski type and the 
vibration and iiosition scuiscs aa'ci’c impaircfl in the loAA'cr extremities. 
A definite lo.ss of cutaneous .sensibility AA'as found in only 2 patients. 

Roentgen rays of the spine Avere normal in 6 patients and there 
Avas a moderate degree of hypertrophic arthritis in 2. 'I'he sero- 
logic tests Averc negatiA'c in the blood and cerebro.sjiinal fluid in all 
8 patients. The cerebrospinal fluid AA’as under a normal pressure and 
the response to compression of the jugular veins AA'as normal in all. 
The only abnormality in the fluid AA'as a slight increase in the protein 
content in Cases 2 and 5. 

Complication factors Avere present as folloAvs: Arteriosclerosis in 
Cases 2, 3 and 5; Hodgkin’s disease in Ca.se 2; uIccratiA'c colitis and 
diarrhea in Case 7; glandular dysfunetion in Case 8 (? adiposa 
dolorosa). 

LiA'er extract* Avas given parenterally to G of the S patients 
(Cases ], 2, 3, 5, 7 and 8). Good subjectiA'e response as manifested 
by improvement of strength Avas obtained in 4 of the G patients, 

*■ The extract Avas ijroparcd in the Tliorndikc Memorial Laboratories by the 
method of Strauss, Castle and Taylor. 
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and in none of the cases treated with liver was there a progression 
of the neurologic sjonptoms. These results are in harmony with 
those obtained by Strauss and his co-workers^" in patients with 
combined sj^stem disease associated with pernicious anemia. 

Discussion. Our cases were analyzed in detail to determine if any 
factor common to them all could' be found. No such factor was 
found. The- most significant facts were that 7 of the 8 patients 
were women and 4 of the 6 patients who were treated with liver 
extract were remarkabty improved. Hypochromic anemia of a 
moderate degree was present in 4 patients and achylia gastrica in 
one of these 4 and in 1 additional patient. 

The' existence of a common factor in cases with signs and symp- 
toms of subacute combined degeneration of the spinal cord without 
pernicious .anemia can, as said before, only be postulated. Since 
impaired utilization of vitamin B is the most plausible explanation 
of the spinal cord symptoms in patients with pernicious anemia and 
it is probable that the same factor is responsible for the occurrence 
of such symptoms and signs in patients here reported. The evidence 
presented here, particularlj' the response to liver therapy, is sug- 
gestive but not sufficient to be conclusive evidence for this hypo- 
thesis and it is possible that this tj^e of spinal cord disease is only 
symptomatic of various disease conditions. 

Summary. 1. Eight patients Math subacute combined degenera- 
tion of the spinal cord are reported. In 4 of them there was no 
evidence of a disturbance of blood formation and in 4 there was a' 
moderate degree of hypoclmomic (secondarj") anemia. Achjdia 
gastrica was foimd in 1 of the patients in both of the above groups. 

2. Among the complication factors were arteriosclerosis in 3 

cases, Hodgkin’s disease, ulcerative colitis and glandular d 3 's- 
fimction. ' 

3. A good response to parenteral liver therapy was obtained in 4 
of the 6 patients so treated. 

4. The etiologj^ of subacute combined degeneration without the 
so-called “pernicious anemia” is briefly discussed. 
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THE SIZE OF THE RED BLOOD CORPUSCLE IN DIABETES 

MELLITUS. 

By Charles P. Mohr, M.D., 

INSTRUCTOU IN MEDICINE, JOHNS HOPKINS MEDICAD SCHOOL, BALTIMORE, MD. 

(From the New EnKland Deaconess Hospital, Boston, and the Johns Hopkins 

Hospital.) 

In 1931 Root’^ reviewed 48 cases of associated diabetes mcllitus 
and pernicious anemia; again, in 1933, be’'’* reviewed 31 additional 
cases. He lielieves tliere is an increase in the association of the 
two diseases and attributes this to tlic prolongation of life in both 
diabetes and pernicious anemia as a result of the discovery of 
insulin and liver therajiy. In these reported cases, Root omitted 
tho.se which failed to fulfill the criteria for a definite diagnosis of 
pernicious anemia, namely: (1) macrocytic anemia or symptoms 
of .spinal cord degeneration or both; (2) achlorhydria; (3) bili- 
rubinemia; (4) reticulocjde response to adecpiatc doses of liver. 

It is a well known fact that diabetes mcllitus may cause symjitoms 
quite similar to those found in pernicious anemia. Glossitis and 
numbness and tingling of the hands and feet are fairly common 
in diabetes. Achlorhydria was found by Joslin,” and Bowen and 
Aaron’ to be present in 30 to 40% of diabetics and its frequency 
increased with the age of the patient and the duration of the disease. 
Anemia, although an uncommon finding in uncomplicated diabetes, 
maj' be present and is quite frequent in complicated diabetes. 

Root’*“ .states that a large group of borderline cases seen at the 
Deaconess Hospital were not included in the published cases. In 
this group of borderline patients, some of the criteria for the diag- 
nosis of pernicious anemia were absent. 

Because this type of case was seen rather frequently, and because 
at times there was some difficulty in diagnosing pernicious anemia 
in combination with diabetes, it was decided to study the blood of 
diabetics by means of corpuscular volume. On reviewing the litera- 
ture, it was found that no such study of the blood liad been under- 
taken in cases of uncomplicated diabetes. Several papers have 
discussed the changes in the volume of the red blood cell in diabetic 
coma but most of them are incomplete: in some, no mention is made 
of the method used to determine the corpuscular volume; and in 
others the number of cases cited is too .small to be of value in drawing 
conclu.sions. 

It is the opinion of Holler and Kudelka,’® Foldes,’’ Detre,- and 
Hashimoto® that in diabetic coma the mean volume of the red blood 
cell is increased and the diameter of the cell is decreased. Detre 
states that the volume of the red blood cell is increased in proportion 
to the degree of acidosis, the maximum volume being reached in 
coma. Holler and Kudclka, likewise, think that the degree of acido- 
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sis determines the volume of the erjdhrocjde. Thej^ also believe 
that if carbon dioxide is passed through a sample of the blood, the 
diameter of the red blood cells becomes smaller and the cell becomes 
more spherical in shape. 

None of the above mentioned authors states what specific sub- 
stance in the blood stream during acidosis causes this change. One 
is led to believe from their discussions that an increase in acidity 
of the blood causes the changes in the erj’throcjdes. 

Method. All diabetic patients admitted between March 10, 1935, and 
April 10, 1935, to the New England Deaconess Hospital and George F. 
Baker Clinic, who were on the service of Dr. Joslin, were considered for this 
study. The blood determinations which will be described later were made 
solely on patients who were found, on routine history, physical examina- 
tion and laboratory work, to be free of any associated disease or any com- 
plication of diabetes other than diabetic acidosis or diabetic dwarfism. 
The 49 selected patients are grouped in Tables 1, 2 and 3; 15 additional 
cases of diabetic acidosis are grouped in Table 2A. These cases were 
admitted to the Metabolic Ward of Johns Hopkins Hospital.* 

The routine followed in the study of the blood in all of these cases at 
the Deaconess Hospital is as follows: red blood cell counts, hemoglobin 
and hematocrit determinations. Urine which was voided not more than 
2 hours before or after the blood specimen was taken, was tested for diacetic 
acid and acetone. The carbon dio.xide combining power was determined in 
any case suspected of having acidosis. Blood-sugar values were determined 
in 30 uncomplicated diabetics, and all cases of diabetic acidosis and diabetic 
dwarfism. Venous blood was used for blood studies, 5 cc. being collected in 
an absolutely dry syringe and put into a small bottle which contained 6 mg. 
of ammonium oxalate and 4 mg. of potassium oxalate.® Two or more red 
blood-cell counts were made on each specimen of blood. No figures were 
used for red cell counts unless they checked within 100,000, in consecutive 
counts. The average of the counts which checked is the figure used to repre- 
sent the red blood cell count of that specimen. The hematocrit determina- 
tions were made nuth the Wintrobe*'®-* hematocrit, according to his specifi- 
cations. The centrifuge used was a large electric type which would spin 
at about 4500 revolutions per minute. The centrifuge was run at its full 
speed, and checked several times during the study to be sure that pack- 
ing of the red blood cells was complete. Hemoglobin determinations 
were made on a Duboscq colorimeter, a Newcomer disk being used for the 
standard. 

There are sixty-foui' cases in this studj'^ and they are presented in 
three groups: Table 1— uncomplicated diabetes; Tables 2 and 2A— 
diabetic acidosis; and Table 3— diabetic dwarfs. In each table the 
cases are arranged in the order of decreasing corpuscular volumes. 

Results. 1. Of 42 cases of uncomplicated diabetes inellitus 
(Table 1) 6 (14.3%) have a corpuscular volume of 95 cu.p, or over; 
11 (26.1%) have a corpuscular volume of 93 cu.jj, or over. 

2. Tables 2 and 2A are composed of 18 cases of diabetic acidosis. 
The 3 cases in Table 2 are children; the 15 in Table 2A are adoles- 
cents and adults. Two of the children were found to have corpus- 

* I am greatlj- indebted to Dr. J. E. Howard, who gave me the data on some of 
these patients. 
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cular volunies of 84 cu. fi and 85 cu.m, respectively; 1 ^Yas found to 
have a corpuscular volume of 75 cu.ju. Each of these children had 
marked diabetic acidosis. 


Tabi-k 1. — Uncomim.icatki) Diaijktics. 
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Of the 15 cases in Table 2A, 7 (46.6%) were found to have a 
corpuscular volume of 95 cu./x, or over, and 11 (73.3%) wore found 
to have a corpuscular volume of 93 cu.m, or over, at the time of 
acidosis. If, however, we consider each readmission of Cases 55 and 
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Table 2A. — Diabetic Acidosis (Adults). 
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56 as a single case, then there would be a total of 20 cases, 35% of 
these having a corpuscular volume of 95 cu./x, or over, and 55% a 
corpuscular volume of 03 cu./x, or over. 


Tadi.k a.— D iamktic Dwaui's. 


Case No. 



o 

c 

c 


c 

u 


c 

5c 

o CJ 
e 

c. r 
SC 


c.s 

3 c 
g.'S 

O 


u 5 


P c 

O 

O 




IL O 
X c 
r-o 
o " 

t> - 
«= 

c;^ 


c 

ex 


o 

o 


G1 . . . . 

.3.90 

13. .3 

37.8 

90 

.34 

3.3 

180 

0 

7 

19 

r 

7D . . . 

4.. 34 

14.2 

.39.9 

92 

33 

.30 






02 ... . 

3.94 

12.0 

30.0 ; 

92 

32 

.3.3 

200 

0 

11 

14 

iM 

03 ... . 

5.. 32 

1.3.1 

49.7 

90 

27 

30 

190 

0 

1.3 

21 

F 

04 ... . 

4.00 

12.4 

39.. 3 1 

1 

8.3 

27 

.31 


0 

7 

13 

M 


•S§ 

■si 

Q 


c: 

o 


y. 

c> 

C/J 


3. Blood studies on 4 diabetic dwarfs are recorded in Table 3. 
Each of these patients had very large livers; in 3 instances the liver 
reached the umbilicus, and, in 1, it was about 1 inch above the 
umbilicus. In only 1 of these 4 patients was the corpuscular volume 
found to be above 95 cu./x. The highest value found in any of the 
other 3 was 92 cu.^x. 

Discussion. The volume of the red blood cell was found to be 
95 cu./x, or above, in 14.3% of 42 uncomplicated diabetics. If, as 
Wintrobe’*’' found, the mean corpuscular volume in the normal 
person is only-95 cu./x, or above, once in 49 instances, then the mean 
corpuscular volume in uncomplicated diabetes was 95 cu./x, or above, 
7 times more often than in the normal person. 

The diameter of the red blood cells was measured, and, from these 
measurements, the thickness of the cells was computed in 2 instances 
(Cases 1 and 3, Table 1), The diameter of the red cells was found 
to be within normal limits in both cases, 7.12 /x and 7.64 /x, respec- 
tively. The cell thickness was slightly increased in both instances, 
2.56 /X and 2.08 /x, respectively. Although there are only 2 cases, 
far too few to draw conclusions, the results support the work of 
Holler and Kudelka’" and Hamburger.^ Paxton,^'* however, meas- 
ured the cell diameter in 2 cases of diabetic acidosis and found the 
diameter to be slightly increased. It is his opinion that the shape 
of the cell is not changed in diabetic acidosis. 

Presumably, there is some substance present, or some change in 
the already exi.sting substances in the blood of diabetics, which 
occasionally influences the .shape and corpuscular volume of the red 
blood cells. 

In only 1 instance (Case 29) was diacetic acid or acetone found 
in the urine of an uncomplicated diabetic at the time the blood 
study was made. In this instance the corpuscular volume was well 
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within normal limits. It is, therefore, unreasonable to attribute 
the changes in the red blood cells of uncomplicatsd diabetics to 
acidosis. The blood sugar appeared to have no relation to the cor- 
puscular volutue. Blood sugars were done on 30 of the 42 uncom- 
plicated diabetics and were found to be low as well as high when the 
corpuscular I'olume of the red cell was either, below 85 cu.fz, or 
above 95 cu.m (Fig. 1). 
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Fig. 1. 

Normal values for mean corpuscular volumes in children between 
the ages of 3 and 13 years, are given bj" Osgood*-’’® as averaging 
73 CU.M =*= 3. Guest®’® gives a slighBy higher figure, 78 cu.m to 
80 cu.m. The normal value given by both Guest and Osgood is 
somewhat lower than Wintrobe’s*®" average normal value for the 
adult, 82 CU.M to 92 cu.m. 

Accepting these values for children as normal, then 2 of the 
children (Cases 43 and 44, Table 2) were found to have corpuscular 
volumes slightlj-^ above normal. The mean corpuscular volume of 
1 child (Case 45) was about normal. There was diacetic acid and 
acetone present in the urine in all 3 cases and the cpbon dio.xide 
combining power was quite low. In each, as the acidosis became 
less, the corpuscular volume actually increased. 
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Considering the cases readmitted (Cases 55 and 56, Table 2A) 
asyindividual cases, 35% of 20 adults with diabetic acidosis were 
found to have the corpuscular volume above 95 cu.m. 

In this group of adults with diabetic acidosis, there is no relation 
between the mean corpuscular volume and the degree of acidosis, 
as evidenced by the carbon dioxide combining power and the 
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presence of diacetic acid and acetone in the urine. Case 55 was 
admitted to the hospital on 2 occasions. At the time of the first 
admission, the carbon dioxide combining power was 39 and there 
was considerable diacetic acid and acetone in the urine. At this time, 
the mean corpuscular volume was found to be 94 cu.m. Tour months 
later, the patient was readmitted and, at this time, the carbon 
dioxide combining power was lower: 24.5. Again there was con- 
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siderable diacetic acid and acetone* in the urine. The corpuscular 
volume of the red cells at this time was also lower: 87 cu.;i. Because 
of the patient’s lack of cooperation in her own treatment, Case 56 
has been readmitted many times. In this case, also, there is no 
relation between the degree of acidosis and the mean corpuscular 
volume (Fig. 2). 

If, then, the actual degree of acidosis does not affect the volume 
of the red blood cells in diabetes, what other factor does affect the 
corpuscular volume? should the same individual in acidosis 

at one time have a slightly elevated corpuscular volume, and, at 
other times, also in acidosis, have a normal corpuscular volume? 
It is interesting to note that Elias and Kaunitz® demonstrated a 
change in the average volume of the red blood cells in rabbits which 
were subjected to a lack of oxj'gen. They did this by keeping the 
rabbits in an air pressure vdiich corresponded to an altitude of 5000 
to 6000 meters. They found the corpuscular volume to increase 
from the average normal of 65 cu./i to 87 cu.^ when the rabbits were 
subjected to the low oxygen tension. These rabbits, on another 
occasion, were again subjected to a low oxj'gen tension, but this 
time were fed carbohydrates during their exposure to the low tension. 
The corpuscular volume, when carbohydrates were given, remained 
normal. 

Could it be possible that this is the factor which is of importance 
in diabetics? Children frequently go into coma suddenly, having 
probably been on a normal diet up to that time. The adults who 
are found to have a normal corpuscular volume may have been on 
moderately high carbohydrate diets and adhered to their diet. 
Those who are found to have a higher corpuscular volume may have 
been on high-fat diet or may have decreased their carbohydrates 
and added more fat to their diet. 

In view of the fact that the intake of carbohydrate has consider- 
able effect on the water balance and protein metabolism, is it pos- 
sible that a combination of these factors, rather than acidosis per se, 
influences the mean voliune of the red blood cells? 

The 4 cases in Table 3, the diabetic dwarfs, were included in this 
paper only because these cases had enlarged livers. In only 1 in- 
stance was the corpuscular volume found to be above the normal 
value. 

Summary. Studies of the red blood cell counts, hemoglobin and 
hematocrit determinations have been made in 42 cases of uncompli- 
cated diabetes mellitus, 18 cases of diabetic acidosis, and 4 cases of 
diabetic dwarfism. 

The mean corpuscular volume was found to be 95 cu.^i, or above, 
in 14.3% of the uncomplicated diabetic and in 35% of the cases of 
diabetic acidosis. This increase in corpuscular volume of the red 
blood cells could not be attributed to the acidosis per se. 
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DIFFERENTIAL DIAGNOSIS OF TRAUMATIC ANEURYSM AND 
ARTERIOVENOUS FISTULA. 

By William B. Porter, M.D., 

PROFESSOn OK MKDICINK AND Cllini' OF TUF. MEUICAt, SEUVICt:, HOSKITAE DIVISION, 
MEniCAI. COI.I.EOE OF YIROINIA, niClIMOND, VA. 

The physical plienomena associated with arteriovenous fistula 
are almost pathognomonic for the lesion, yet, “traumatic aneu- 
rysms” involving medium sized arteries introduce real problems 
in difi'erential diagnosis. A history of trauma and a local thrill and 
bruit are similar and common to both conditions. Significant car- 
diac enlargement, wide arterial pulse pressure and Branham’s^ 
phenomenon are cardinal signs observed in an arteriovenous com- 
munication; however, at times, because of the small size of the 
involved vessels or the fistulous opening, these associated alterations 
in the cardiovascular apparatus are not sufficiently evident to be of 
diagnostic significance. In a recent study"' it Avas shoAvn that there 
is a definite elevation of venous pressure and a marked increase in 
the velocity of blood floAv in the veins leading from the fistulous 
connection to the heart. During the progress of this study there 
Avere obserA^d patients Avho had pulsating masses accompanied by 
continuous bruits and thrills and histories of regional injury similar 
in nature to the usual accidents leading to arteriovenous fistula, 
and in AA'hom the differentiation from traumatic aneurysm Avas 
seemingly impossible Avith the use of the e.stablished physical phe- 
nomena. It became apparent that the use of venous pressure 
estimations and velocity of blood floAv in the vein proximal to the 
fistulous connection offered a simple, yet definite, method of differ- 
entiating traumatic arteriovenous fistula from aneurysm. 

Methods. The venous pressure determinations were made by the tech- 
nique and with the apparatus of Moritz and vonTabora.'’ 

The velocity of blood flow was measured with the use of the sodium 
cyanide method of Robb and Weiss.® 
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_ The foIIoi\ing cases have been selected to illustrate the application and 
Significance of this method of differential diagnosis in traumatic arterial 
lesions. 

Case I— A white male, aged 31, who 6 weeks previously was in an auto- 
mobile accident, sustained from a piece of vundshield glass a stab wound 
at the cubital fossa of the left arm. Soon thereafter he noticed a pulsating 
mass in the area over which he felt a “peculiar sensation.” He was referred 
for treatment with the diagnosis of a traumatic arteriovenous fistula. 

Physical Examination. In the left cubital fossa there was a pulsating 
mass, approximately 3 by 2 cm. in size, over which a continuous thrill was 
noted by palpation and a continuous bruit with a definite systolic accen- 
tuation by auscultation. The neighboring veins were moderately dilated. 
The blood pressure was systolic 130 irm. Hg. and diastolic 75 nun. Hg. 
When the pulsation and thrill were abolished by pressure, the pulse did not 
slow, which was a negative Branham's phenomenon, nor was there a sig- 
nificant change in the arterial blood pressure. The teleroentgenogram 
showed the heart to be 13.4 cm. in transverse diameter vuth a cardio- 
thoracic ratio of 51%. The venous pressure estimation and velocity of 
blood flow, using the median basilic vein both on the right and left (involved 
side), are shown in Fig. 1. 

Operation demonstrated a traumatic aneurysm of the brachial artery 
1 cm. above its di^'ision. There was no arteriovenous communication. 
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Fig. 1. — Circulation time in seconds and venous pressure in millimeters of H:0. 


Case 2. — A. negro male, aged 28, was referred with a provisional diag- 
nosis of sj-philitic aortitis with aortic regurgitation and a pulsating mass in 
the right popliteal fossa. The patient stated that he had been having cramps 
in the leg precipitated bj' effort for a period of about 6 weeks. He had 
noticed a swelling in the popliteal area for about 4 weeks, and for 2 weeks 
the knee had been stiff and painful. The right ankle had been slightly 
swollen since the development of dysfunction in the right Imee. The past 
historj' was not significant with the e.vception of an ice-pick stab wound 
located in the inner aspect of the right knee, which he stated had penetrated 
very deeply into the knee. 

Physical Examination. Located in the right popliteal fossa there was a 
pulsating non-tender tumor over which there were a distinct systolic thrill 
and bruit, but there was a difference of opinion as to whether the bruit was 
continuous in t 5 T 5 e with a sj’stolic accentuation. The veins below and 
around the right knee were moderately dilated. The heart was definitely 
enlarged to physical examination, and the teleroentgenogram showed the 
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cardiac shadow to be 15.6 cm. in transverse diameter with a cardiothoracic 
ratio of 54'^. A systolic murmur was heard over the aortic area and a 
characteristic diastolic murmur of aortic repirgitation in the same area and 
down the left sternal border. The arterial blood pre.s.sure was systolic 
140 mm, Hg and diastolic GO mm. Hg. Branham’s phenomenon was nega- 
tive; however, the changes in the dynamics of the circulation resulting from 
the free aortic insufficiency invalidated the significance of the results. 
The venous pressure estimations and velocity of blood flow in the right and 
left femoral veins are shown in Fig. 2. 
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Fig. 2. — Circiilntion time in seconds and venous pressure in millimeters of H:0. 
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I'lG. 3. — Circulation lime in sccond.s and venous pressure in millimeters of H:0. 


Operation demonstrated an aneurJ^sm of the right pojiliteal artery prob- 
ably syphilitic in nature. 

Case 3. — A negro male, aged 38, was referred for treatment of an ulcer 
3 by 5 cm. located on the lower part of the left leg. The patient stated that 
14 years before he was shot in the left popliteal space, the bullet penetrating 
the thigh. The wound healed promptly. )Since then he had worked as a 
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laborer with no subjective sjTnptoms. The left leg had been moderately 
swollen for many years, but the ulcer had been present for only 9 weeks. 

Physical Examination. There was brawny edema of the lower half' of 
the left leg and a healing ulcer on the inner aspect just above the ankle. 
The veins below and around the knee were moderately enlarged and dis- 
tended. In the popliteal space a pulsating, non-tender tumor could be seen 
and felt. Over the tumor there were a continuous thrill and a continuous 
bruit, having a systolic accentuation and machine-like quality. When the 
bruit and thrill were eliminated by -pressure, the pulse slowed from 80 to 
62 per minute, and the blood pressure increased from systolic 132 mm. Hg 
and diastolic 70 mm. Hg to systolic 144 nun. Hg and diastolic 82 mm. Hg. 
The heart was definitely enlarged to percussion and the teleroentgenogram 
showed the transverse diameter to be 16.2 cm. with a cardiothoracic ratio 
of 56%._ The venous pressure estimations and the velocity of blood flow 
in the right and left femoral veins with the fistula opened and closed by 
pressure are shown in Fig. 3. 

Operation demonstrated an arteriovenous fistula connecting the left 
popliteal vein and artery. 

Comment. The differential diagnosis in Case 1 was impossible 
with the use of the usual methods employed in the examination of 
patients with traumatic aneurysm and arteriovenous fistula. 
Normal venous pressure and velocity of blood flow in each arm 
were positive data favoring traiunatic aneurysm, the diagnosis 
confirmed at operation. 

Case 2 was most confusing. The history of local trauma, dilated 
regional veins, and the pulsating tumor in the popliteal space were 
findings common to both aneurysm and arteriovenous fistula. 
The aortic lesion resulting in changes in heart size, blood pressure 
and pulse rate similar to those seen in arteriovenous fistula further 
confused the differential diagnosis. The venous pressure and veloc- 
ity of blood flow were slightly lower on the side of the lesion. The 
difference was not significant, and was accounted for by partial 
compression of the popliteal vein by the aneurysmal sac. 

Case 3 illustrates t3>pically the changes in venous pressure and 
velocit.y of blood flow occurring in arteriovenous fistula. The failure 
of compression to completely restore to normal the venous pressure 
and rate of blood flow is probably due to the collateral circulation 
around the fistulous connection. Extensive collateral circulation 
was demonstrated at the time of the operation, and it is felt that 
, this technique of studj' may be an index to the degree of collateral 
blood flow and, therefore, a useful guide to the safety of surgical 
resection of the connecting artery and vein. 

S-ummary. A technique is described for the positive differential 
diagnosis of traumatic aneurysm and arteriovenous fistula, and 
3 illustrative cases are discussed. 
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FALSE-POSITIVE WASSERMANN REACTIONS IN INFECTIOUS 

MONONUCLEOSIS. 

By Alan Bernstein, M.D., 

INSTRUCTOn IN MKDICINE, JOHNS HOPKINS SCIIOOl. OF MEDICINE, 
HAETIMOHE, MAIIYIAND. 

(From (ho Modicnl Clinic, The Johns Hopkins Hospital.) 

There arc several diseases of known etiology, distinet from 
syphilis, in the course of which serologic tc.sts for syphilis may be- 
come temporarily positive. Of this group, the notable members 
are malaria, yaws, relapsing fever, trypanosomiasis, rat-bite fever, 
and lepro.sy. Not infrequently, howe^’er, the suspicion of a co- 
existent latent syphilis is eliminated with difficulty so that the false- 
positive character of such a Wassermann reaction cannot be indispu- 
tably established. Infectious mononucleosis, of unknown causation, 
typically aflects children and young adults in whom the presence 
of an unrecognized syphilitic infection is reasonably unlikely. It 
is the purpose of this report to pre.sent data concerning 6 cases of 
infectious mononucleosis in the course of which the complement- 
fixation, the Eagle flocculation tc.st, or both reactions became 
temporarily positive. These were discovered among GO cases of 
infectious mononucleosis, observed in the past 5 years, in 37 of 
which one or another of the tests for syphilis was carried out, so 
that the incidence of transitorily positive serologic reactions was 
16%. In all 0 cases to be discussed (Table 1) the diagnosis was 
e.stablished by the clinical course, confirmed by a characteristic 
blood smear and a positive Paul-Bunnell test. 


Tahi.e 1. — Wabbehmann Reaction and Eaoi.e Test in G Cases of Infectious 

Monpnuci.eosis. 



Day of 

Wliite 
b1ou<l cell 

Lymplio- 

evtes. 

Slieep-cell 

nnlibody 
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%. 
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tc.st. 
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7 
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, , 

44 
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10 

. « . 
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. . 

44444420 
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24 
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2. W. D. 

37 



1:04 
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14 
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3. R. B. 
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4. M. R. 
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5. H. B. 

28 
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76 
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44 
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Negative 
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27 

02 

l:32 
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10 
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11,260 
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Case Reports. Case 1. — I. W., a white female student, aged 16, whose 
presenting symptoms were fever and epistaxis, showed on physical examina- 
tion purpura, a palpable liver and spleen. In idew of the platelet count of 
72,000 and the positive Paul-Bunnell test, it is assumed that this is one of 
the rare instances of the thrombocytopenic form of infectious mononucleosis. 
The Eagle test was negative throughout, while the Wassermarm reaction 
was positive from the 7th to the 16th day of the disease. Within the fol- 
lovung 8 days it fell to normal from a high titer of 1 to 150. 

Case_2. W. D., a white male student, aged 16, whose chief complaints 
were stiffness of the neck, sore throat and fever, showed on examination 
follicular tonsillitis, general glandular enlargement and splenomegalj’-. 
The Wassermann reaction was positive from the 12th through the 19th day; 
on the 48th day after the onset of the illness it was doubtful. On one 
occasion the Eagle test was doubtful; otherwise, it was negative. 

Case_3. — R. B_., a white female student nurse, aged 20, who suffered from 
the anginose variety of the disease, was found to have follicular tonsillitis, 
general glandular enlargement and an enlarged spleen. A Wassermaim test 
on the 20th day of her illness was negative; the Eagle test was doubtful. 

Case 4. — M. R., a white female student, aged 20, was admitted to the 
hospitel on the 15th day of an illness characterized by fever, headache, 
vomiting and mild sore throat. Examination showed moderate injection 
of the phai^mx', enlarged cervdcal, and submental glands and a palpable 
spleen. On the following day, the Wassermann reaction was strongly 
positive, the Eagle test negative. At the same time, although the patient 
had never received typhoid inoculations, there were demonstrated in her 
blood agglutinins for B. typhosus (1:640), B. paralyphosm A (1:320) and B 
(1:640). These were present in the same concentration 12 days later, 
when the Wassermaim had become negative coincident vdth a slight increase 
in titer of the Paul-Bunnell test. 

Case 5. — H. B., a white male medical student, aged 24, represented one 
of the more severe cases with intermittent fever to 104° during the first 
10 days of the illness. His only sjTnptoms during that period were chffls 
and sweats, followed later by sore tooat. Phj'sical findings of note in- 
cluded an injected pharynx, general glandular enlargement and spleno- 
megaly. On the 10th day both Wassermann and Eagle tests were positive. 
Within 5 days the latter had become negative; the former considerably 
reduced. In another 12 days the Wassermann, too, was negative. 

Case 6. — H. R., a white male medical student, aged 23, was only 
mildlj’- ill for 3 weeks with temperature never over 100.4°. The onset was 
accompanied by pain in the neck, headache and sore throat. Examination 
on the 16th day showed an injected throat with some exudate, general 
glandular enlargement and a palpable spleen. Here, again, both Wasser- 
mann and Eagle tests w^ere positive over a period of 8 days. It should be 
noted, moreover, that the Paul-Bunnell test was only moderately positive 
mth a titer of 1:64, in contrast with titers of over 1:1000 in most of the 
other cases. 

Discussion.— In 6 cases of infectious mononucleosis the Wasser- 
mann reaction became temporarily positive in 5; the Eagle test 
positive in 2, doubtful in 2 others. It should be emphasized that the 
evanescent character of these positive serologic reactions mitigates 
against the likelihood of recognizing all the instances in which they 
occur. For example, had Case 5 entered the hospital on' the 15th 
daj^ of the disease rather than on the 10th, a routine Wassermann 
(not titered) and the Eagle test would have been negative, so that 
the situation -would not have been investigated further. It is 
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reasonable to assume, therefore, that if these serologic tests were 
carried out more regularly and persistently, the incidence of positive 
reactions enconntered would be considerably higher than is recorded 
in the present series. The Paul-Bnnnell te.st may remain positive 
for (i months or more. Similarly, the miscellancons bacterial anti- 
bodies that not uncommonly appear in the blood of ])atients with 
infections mononucleosis (Case 4) typically persist for many months 
while the longest duration of a jjo.sitive Wassermann was 9 days 
(Case 1); of the Magic test even a briefer period. 

Scattered references to the occurrence of false-positive Wasscr- 
mann or allied tests in infectious mononucleosis have appeared. 
Lohe and Roscnfeld® record the case of a dO-year-old woman who 
probably sulVered from the anginose form accomjianicd by erythema 
nodosum. Her Wassermann and Meinieke tests were positive from 
the 14th to the 74th day of the illne.ss. Radford and Rollc.stonS 
report “2 eases of glandular fever simulating typhus” in a mother 
and daughter both of whom had jiositive Wassermann’s as late as 
0 and 8 weeks after the onset of their re.spective illnesses. That 
the.se reactions may have indicated the coexistence of syphilis is 
made likely by the failure of the te.sts to revert to negative within 
the period of observation, and by the discovery of syphilis in the 
father, l^arkes Weber and Bode® describe 3 cases in whom a tem- 
porarily positive Wassermann was observed in all 3, a transitorily 
positive Meinieke test in 2. 

Gooding^ published an excellent account of an epidemic of in- 
fectious mononucleosis which occurred in London in 1 930. During 
the fir.st 3 or 4 weeks of illness, positive or doubtful Wassermann 
reactions were recorded in 16 of the 27 cases, while a number of 
these individuals showed positive Kahn tests as well. Hat’//’ 
reported the case of a patient with infectious mononucleosis whose 
Wassermann reaction was positive on the 10th, IGth and 21st days 
of the disease and thereafter became negative spontaneously. The 
Kline test was negative .throughout, while the Paul-Bunnell test 
was positive to a titer of 1 :32 during the period when the complement 
. fixation test was positive. 

It is plain, then, that in the course of infectious mononucleosis 
one may encounter serologic reactions indistinguishable from those 
characteristic of syphilis. In a previous report,- on the basis of our 
, first 2 cases, it was assumed that since the complement-fixation test 
might become positive, while the flocculation test remained negative, 
the substance responsible for such a reaction could not be reagin. 
When later events showed that both te.sts could be positive, one 
' must conclude that reagin or a closely allied substance, was present 
in these abnormal sera. That these tests are independent of the 
presence of the sheep-cell antibodies is evidenced by three facts: 
first, that partial removal of sheep-cell agglutinins makes the comple- 
ment-fixation test more positive rather than decreases its strength 
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(so that any binding effect of these agglutinins upon the sheep red- 
blood cells to prevent hemolysis is inconsequential);- second, that a 
positive Wasserinann occurred in the presence of low titers of sheep- 
cell antibodies (Cases 5 and 6) while a negative Wassermann was 
met with in the individual having the highest titer in our series 
(1:33,000); tliird, that sheep-cell antibodies may persist for many 
months after the Wassermann test has become negative and may 
even increase in titer coincident with a reversion of the Wassermann 
to negative (Case 4). 

In a previous paper- it was noted that, not infrequently, miscel- 
laneous bacterial agglutinins are encountered in the sera of patients 
suffering from infectious mononucleosis. More recent cases have 
confirrned this observation (Case 4). Subsequently Belk' described 
in detail the presence in the blood of a patient with this disease of an 
isoagglutinin, an autoagglutinin, 4 distinct heteroagglutinins and a 
rouleau-forming property, thus reemphasizing the versatility of anti- 
body responses in infectious mononucleosis. 

It is commonly stated that a false-positive Wassermann reaction 
may occur in thrombocytopenic purpura, although I can find no 
specific reference in the literature to such a happening. 'i^Tiile the 
thromboc}'’topenic varietj’ of infectious mononucleosis is uncommon 
(1 case in the present series of 60) the possibility suggests itself that 
these rare instances of purpura with false-positive serologic reac- 
tions may rather be examples of infectious mononucleosis with re- 
duced platelets. Case 1 was not recognized as infectious mono- 
nucleosis until the positive Paul-Bunnell reaction was reported, so 
that, had this test not been carried out, the final diagnosis would 
have been purpura hemorrhagica rather than infectious mono- 
nucleosis with thrombocytopenia and a false-positive Wassermann 
reaction. ^Vhenever, therefore, in the, course of any disease a 
Wassermann, suspected of being falsely positive, is encountered, a 
Paul-Bunnell test should be performed. Should the latter be posi- 
tive, this is further confirmation of such a suspicion, but a negative 
test for sheep-cell agglutinins does not necessarily indicate that the 
patient suffers from syqihilis. In a case of rat-bite fever, recently 
studied, the Wassermann reaction became temporarily positive 
without any clinical evidence of sjqihilis, whereas the Paul-Bunnell 
test was negative. 

The problem of why a person suffering from infectious mono- 
nucleosis should occasionally develop a false-positive Wassermann 
is one of great theoretical interest. But since no certain explanation 
for the Wassermann reaction in sy’philis itself is accepted, one can 
only suggest by analogy tliat the causative agent of infectious mono- 
nucleosis contains a substance ha-vdng antigenic properties in common 
with the treponema pallida; or else that this causative agent may 
liberate from the tissues of the patient a reagin-Iike material. It is 
pertinent to recall that among the several organisms that have been 
suggested as the etiologic factor, at least 3 are protozoal in nature. 
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Repeated attempts have been made to incriminate Vincent’s spiro- 
chete, since infectious mononucleosis is so commonly associated 
with a Vincent’s throat infection. Bland^ claims to have produced 
in rabbits and monkeys, a disease resembling infectious mono- 
nucleosis with a protozoon of the genus Toxoplasma, isolated from 
the blood of a human case. Third, Mazet,’ in Nice, demonstrated 
in blood smears from a jiatient with infectious mononucleosis a 
pleomorphic organism, sometimes contained within the red cells, 
which in one of its forms was morphologically identical with the 
spirochete of syjdnlis. While the relationship to infectious mono- 
nucleosis of none of these organisms has been proved, the fact that 
the majority of diseases wliich may be associated with a false- 
positive Wassermann arc caused by protozoa, would suggest that 
the causative agent of infectious mononucleosis may likewise be a 
protozoon. 

Summary.-— Transitorily ]msitivc serologic tests for syphilis were 
encountered in fi out of 37 cases of infectious mononucleosis. During 
the acute stage of the disease the 'Wassermann test, the Eagle te^, 
or both reactions became positive to high titers but spontaneously 
reverted rapidly to negative. These positive tests are independent 
of the presence of sheep-cell antibodies in the patient’s scrum and 
indicate, as docs the occasional occurrence of miscellaneous bacterial 
antibodies, the versatility of antibody responses in infectious mono- 
nucleosis. In any instance of apparent purpura hemorrhagica with 
a false-positive Wassermann reaction a Paul-Bunnell test sliould be 
performed in order to establish the possible diagnosis of the thrombo- 
cytopenic variety of infectious mononucleosis. Reasons arc stated 
for suspecting that the causative agent of infectious mononucleosis 
may be a protozoon. 
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TUBERCULOSIS OF INTESTINES IN TUBERCULOUS ANTHRA- 

COSILICOSIS. 

By Robert Charr, M.D., 

ASSISTANT PATHOLOGIST, WHITE HAVEN SANATORIUM, 

AND 

Archibald C. Cohen, M.D., 

HESIDENT PHYSICIAN, ‘WIIITB HAVEN BANATOniUM, -WIIITB HAVEN, PA, 

(From the Pathological Laboratory of the White Haven Sanatorium.) 

Anthracosilicosis is frequently complicated by pulmonary 
tuberculosis. In his study of 418 anthracite coal miners treated at 
this Sanatorium, SokoIofR® states that 237 (56.7%) had pulmonary 
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tuberculosis. Among 100 cases of antliracosilicosis whicli came to 
necropsj" at the Sanatorium, Dr. Walsh““ found evidence of pul- 
monary tuberculosis in 86. In view of the high prevalence of pul- 
monary tuberculosis in anthracosilicosis, a study of the frequency 
with which intestinal tuberculosis may occur in patients with tlie 
combined diseases should be of value. 

The present communication reports the incidence of intestinal 
tuberculosis in tuberculous anthracosilicosis and all statements in 
regard to anthracosilicosis presuppose the presence of tuberculosis. 
The incidence and extent of the intestinal involvement and their 
relationship to the degree of anthracosilicosis, tjq)e of pulmonary 
tuberculosis, and tire age of the cases are described. The above 
findings are compared with those in pulmonary tuberculosis uncom- 
plicated by anthracosilicosis. 

Material Studied and Findings. Between May, 1934, and Decem- 
ber, 1937, a complete postmortem examination was made on 42 
qases of anthracosilicosis associated with pulmonary tuberculosis 
and on 75 cases of non-anthracosilicotic pulmonary tuberculosis. 

Among the 42 cases of anthracosilicosis, 8 (19%) had intestinal 
tuberculosis. Of the 75 cases of non-anthracosilicotic pulmonary 
tuberculosis, 38 (51 %) had intestinal tuberculosis. 

Arranged in two main age groups, 6 cases of anthracosilicosis were 
below 30 3'^ears; the rest were between 30 and 65. Of the 6 cases 
below 30, 4 (67%) had intestmal tuberculosis; of the 36 above 30, 
4 (11%) had intestinal tuberculosis. Among the 75 cases of non- 
anthracosilicotic pulmonary tuberculosis, 45 were below, the age of 
30, whereas 30 were between 30 and 70. Of the younger group, 
24 (53%) had intestinal tuberculosis, while among the older group 
14 (47 %) had intestinal tuberculosis. 

Arranged according to the extent of anthracosilicosis, 14 cases 
had early or moderately advanced and 28 cases had far advanced 
anthracosilicosis. Of the early or moderately advanced group, 6 
cases (43%) had intestinal tuberculosis, whereas in the far advanced 
group only 2 (7 %) had involvement of the intestines. 

Grouped according to the type of pulmonary tuberculosis com- 
plicating antliracosilicosis, 9 cases (64%) of the 14 early or moder- 
ately advanced group had acute caseous lesions, whereas 5 (36%) 
had'fibrotic lesions. Of those having caseous pulmonary lesions, 4 
(44%) showed intestinal tuberculosis, while of those having fibrotic 
lesions 2 (40%) had intestinal involvement. 

Among 28 cases of far advanced anthracosilicosis 3 (11%) had 
acute caseous pulmonary tuberculosis, while 25 (89%) had fibrotic 
tuberculosis. One case (33%) of the caseous group and 1 (4%) of 
the fibrotic group showed intestinal lesions. In only 1 of tlie above 
28 cases was the pulmonary tuberculosis minimal; in the rest it was 
far advanbed with cavitation. 
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Discussion. The prevalence of intestinal tuberculosis in ordinary 
pulmonary tuberculosis is a well known fact. McCrae’ states that 
among 1000 hlunich autopsies, oGG (5G%) showed intestinal tubercu- 
losis. Rubin® found that among his 500 necropsies, 324 (05%) had 
intestinal tuberculosis. Walsh”^ ob.served that 7G cases (7G%) of his 
100 autopsies at the Phipps Institute had involvement of the in- 
testines. Even higher percentages, 80 to 00%, have been reported.® 
In the light of the above ob.servations, the relative infrequency of 
intestinal tuberculosis (10%) in tuberculous anthracosilicosis is 
striking (Table 1). 

Tahi.k 1. — Fiu'.m.’KKcv of Intk.stinai. TiniKiif:i;i.osi9. 

PuUuonary Tuhcrcxilosis. 

Antlimcosilicosis Antlirnco“ilico,‘<is Combined 

piepcnt. ubpcnt. total. 
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%. 
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•1 

07 

24 


1 
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14 
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33 

21 

47 

32 

S9 

10 
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45 

48 

73 
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GO 
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It has been recognized that intestinal tuberculosis in pulmonary 
tuberculosis is more common in tlic young than in the aged. This 
is also true in anthracosilicosis associated with pulmonary tubercu- 
losis. Among the miners above the age of 30, only 1 1 % had intes- 
tinal tuberculosis, whereas of the younger group G7% showed it 
(Table 2). The reason appears to be that among the younger 
miners the degree of anthracosilicosis was less and the pulmonary 
tuberculosis was more acute. However, age per se does not seem to 
be the determining factor in the incidence of intestinal tuberculosis 
in the miners. 
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Table 3 clearly indicates that in early or moderately advanced 
anthracqsihcosis intestinal tuberculosis occurs with practically the 
same frequency as in non-anthracosilicotic pulmonarj' tuberculosis. 
In these cases, pulmonary tuberculosis showed a definite tendency 
toward rapid spread and destruction. The amount of the intestinal 
involvement when it occurred was great; often the entire length of 
the ileum, cecum and other parts of the large bowel were involved. 
In far advanced anthracosilicosis when intestinal tuberculosis 
occurred, the lesions, as a rule, were few in number and less ex- 
tensive. 

TabIiE 3.— Pkequenct op Intestinai, Tobesculosis According to Degree op 

Anthracosilicosis. 

Pulmonary Tuherculosis. 

Anthracosilicosis present. 

Anthraco- » ^ 

silicosis Early or mod. 

absent. advanced. Far advanced. 

No. %. No. %. ^ 

38 51 6 43 2 7 

37 49 S 57 26 93 

Total 75 100 14 100 28 100 

There is no doubt that intestinal tuberculosis is rare in far ad- 
vanced anthracosilicosis associated with pulmonary tuberculosis. 
This, however, does not mean that anthracosilicosis has generally 
an inhibitory effect upon the dev^elopment of tuberculosis. On the 
contrary, Sokoloff^'’ found that the incidence of pulmonary tubercu- 
losis increased in direct proportion to the amount of anthracosilicosis. 
He found that in the first stage of anthracosilicosis 5.4%, in the 
second stage 24%, and in the third stage 70.1% had pulmonary 
tuberculosis. However, as far as intestinal tuberculosis is con- 
cerned, it became rarer as the degree of anthracosilicosis increased. 

The rarit}’’ of intestinal tuberculosis in the late stage of anthra- 
cosilicosis is very probably due to the presence of pulmonary fibrosis 
and the customary clironicity of the pulmonary tuberculosis in these 
patients, as observ'-ed by Landis.® The cavity when it forms in the 
center of an anthracosilicotic mass enlarges very slowly. Often 
such a cavity contains mucoid material having only a few tubercle 
bacilli or none at all. The cavdty wall and the surrounding tissue 
wall when examined microscopically show verv^ few tubercle bacilli 
or none at all. Furthermore, the blood-v'essels in the antiira- 
cosilicotic mass and particularly in the neighborhood of the cavity 
always undergo extreme sclerosis frequentl 3 ’ followed bj' thrombosis. 
Blood-vessels completely obliterated by fibrosis are frequently 
observ'ed.-'® Such vascular changes would tend to prev’ent the 

spread of tubercle bacilli. , . , , - x x- -4-1, 

The patlmgenesis of secondary' tuberculosis of the intestines in the 
adult is not clearlv understood. It may be due to direct infection 


Intestinal 

tuberculosis. 

Present 
Absent . 
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by swallowed sputum which contains tubercle bacilli (Karsner"* and 
MacCallum'’’) or to a spread through the lymphatics (Aschofl’O, or 
to a hematogenous spread. In our study, all cases of intestinal 
tuberculosis in cither the anthracosilicosis or pulmonary tuberculosis 
group had repeatedly positive sputum of high Gaft'ky counts; on 
the other hand, many cases with such sputum had no intestinal 
lesions. Three of the S cases of anthracosilicosis with intestinal 
involvement had tubercles in the kidneys as well; in these cases the 
mode of infection may have been through the circulatory system. 

In reference to the symjitomatology of intc.stinal tuberculosis, 
it was interesting to note that in 5 cases of anthracosilicosis having 
tuberculosis of the intestines there was no complaint whatever sug- 
gesting any intc.stinal lesion. In 3 cases abdominal pain, tenderness 
in the right lower quadrant, diarrhea, nausea and vomiting were 
present singly or together from time to time. Walsh”'’ has observed 
that pain, tenderness, diarrhea and abdominal rigidity, which were 
considered as the classical symptoms of intestinal tubereulosis, 
possess no definite diagnostic value. Ilis observation held true in 
the present study. 

The common abdominal comjilaints among the far advanced 
anthracosilicotic patients with or without pulmonary tuberculosis 
arc anorexia, vague abdominal discomfort, flatulence and diarrhea 
alternating with constipation. These symptoms may be due to 
chronic passive congestion of the gastro-intestinal tract secondary 
to myocardial weakness, which is a common occurrence in anthra- 
cosilicosis. 

In view of the preponderance of intestinal tubereulosis in early 
or moderately advanced anthracosilicosis complicated by acute 
caseous pulmonary tuberculosis, any persistent abdominal com- 
plaints together with rajiid loss of weight, high and irregular fever 
may justifiably lead to the suspicion of tuberculous involvement of 
the intestinal tract. 

Summary and Conclusions. 1. Tuberculosis of intestines is in- 
frequent in tuberculous anthracosilicosis. 

2. The postmortem examination of 42 cases of tuberculous anthra- 
cosilicosis revealed 8 cases (19%) of intestinal tuberculosis. Among 
75 cases of non-anthracosilicotic pulmonary tuberculosis, 38 (51%) 
showed intestinal tuberculosis. 

3. Tuberculosis of intestines when it occurs in the presence of 
anthracosilicosis is most frequently found in early or moderately 
advanced anthracosilicosis. In this stage the incidence of intestinal 
involvement is practically the same as in non-anthracosilicotic 
pulmonary tuberculosis. 

4. In the presence of far advanced anthracosilicosis intestinal 
tuberculosis is uncommon; only 7% of 28 cases showed intestinal 
tuberculosis. This relative infrequency of intestinal tuberculosis 
appears to be due to the extensive fibrosis of the lungs, and the 
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clironicity of the pulmonary tuberculosis usually present in these 
patients. A combination of these two conditions apparently tends 
to prevent the spread of tuberculous infection to other parts of the 
body. ' 

5. The incidence of intestinal tuberculosis was greater among 
those under the age of 30 in both aiithracosilicotic and non-anthra- 
cosilicotic groups. But the age per se does not appear to be the de- 
termining factor; of the anthracosilicotic cases above the age of 30, 
11% had intestinal tuberculosis, while of the non-anthracosilicotic 
group of the same age period 47% showed intestinal lesions. 

6. In the majority of cases of intestinal tuberculosis in anthra- 
cosilicosis, there were no symptoms referable to the gastro-intestinal 
tract. Pain, tenderness, and diarrhea which were present in a few 
cases could not be depended upon for the diagnosis. The vague 
abdominal discomfort frequently complained of by anthracosilicotic 
patients may well be due to chronic passive congestion of the gastro- 
intestinal tract secondary to gradual myocardial failure. 

The writers wish to tender their thanks to Dr. Frank A. Craig and Dr. Joseph 
Walsh for their criticisms and the permission to use the Sanatorium material. 
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Little is known about the effect of sodium chloride deficiency on 
gastric secretion. In clinical studies, it has been impossible to select 
conditions in-which the cliloride deficiency is imcomphcated. In the 
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following study, an endeavor was made to maintain the subjects 
in as normal a physiologic state as possible except for limited intake 
and increased output of chlorides. 

The earliest work on the effects of salt deficiency on gastric secre- 
tion was done by RoscmaniU'’ in 1911. He placed one dog on a salt- 
free diet, and found that the free hydrochloric acid in the gastric 
juice diminished gradually to zero. It is questionable whether his 
data justify his conclusions. Takata^ (quoted by Rosemann) could 
not confirm these results experimentally. Rosemann'^' in a later 
paper attcmptcfl unsuccessfully, it -appears to the writer, to reconcile 
his conclusions with those of Takata. Fruin,^ using dogs with a 
Pavlov pouch, found that a low salt diet caused diminution of 
gastric juice and a decrease in hydrochloric acid, although the total 
chlorides remained the same. In later experiments, Dragstedt and 
Ellis- showed that in dogs reiiflcred hy]iochlorcmic the amount of 
free and total hydrochloric acid as well as the total chlorides in the 
gastric secretions remained normal almost to the point of death of 
the animals. 

Eimer^ found that when normal pcojdc were placed on a low salt 
diet, the gastric hydrochloric acid remained normal or increased. 
.‘V tendency to a rise in free and total hydrochloric acid was noted by 
Unverrieht” in siinilar experiments. None of the workers who have 
studied heat-cramps has reported on the hydrochloric acid secretion 
of the stomach in this condition. Talbott® examined the voinitus 
of 1 patient and found a chloride concentration of 135 mg. per 100 cc. 
Blood taken shortly before the patient vomited had a scrum chloride 
concentration of 339 mg. per 100 ce. McCanec® has recently 
reported the effect of uncomplicated sodium chloride deficiency in 
man but he did not examine the gastric secretion of his subjects. 

Method. The method used in our experiments to ijroducc sodium 
chloride deficiency followed closely that which was ijitroduccd by McCanco.** 
Three normal, healthy, adult male volunteers were the experimental sub- 
jects: M. II. S., age 29; J. B. L., age 30; and ,1. C. L., age 27. All 3 con- 
tinued to perform their usual duties througiiout the experiment. Gastric 
analy.ses were made each morning at 8 o’clock, the subjects having fasted 
since 9 o’clock the evening before. Smoking was stopped at midnight and 
was not resumed until after the test each morning. When a stomach-tube 
had been passed and a fasting sample withdrawn, 50 cc. of a 7% aqueous 
solution of ethyl alcohol were ingested through the tube. Samples of the 
gastric contents were taken 20, 40 and 60 minutes after ingestion of the test 
meal. Following this, 0.1 mg. of histamine hydrochloride per 10 kg. of body 
weight was injected subcutaneously into the deltoid region and samples of 
gastric juice were withdrawn 15 and 30 minutes after the injection. The 
gastric juice was titrated, using Topfer’s reagent and phenolphthalein as 
indicators. ' 

Specimens of fasting venous blood were taken each morning immediatelj'^ 
prior to the gastric analysis. The whole blood chlorides and plasma chlorides 
were determined by the method of Whitehorn.’® Determinations of urea 
nitrogen and non-protein nitrogen of fasting venous blood were made on the 
last day of the experiment and again several weeks later. 
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Urine was collected in 24-hour specimens, terminating at 7 o’clock each 
morning. A few cubic centimeters of chloroform were added as a pre- 
servative. The urinary chlorides were determined by the method of Hawk 
and Bergeim.^ 

A preliminarj'^ control period was established in order to determine the 
results of the laboratory procedures under normal conditions for each 
individual. _ Two of the 3 subjects' had tests on 3 mornings, and the third 
on 1 morning. The experimental period began on the day following the 
control period, lasted 7 days, and had two objectives: 1, to decrease the 
sodium chloride intake; and 2, to increase the sodium chloride output. 

A dietarj’- regime was outlined by a member of the dietetic staff of the 
hospital. The caloric intake daily was 1800 to 1900 calories, rvith at least 
45 gm. of protein and from 0.7 to 0.9 gm. of sodium chloride. Most of the 
salt was contained in bread and butter and as these foods were not always 
eaten, the figures given above represent a maximum intake. Fluids were 
taken freely, usually in the form of distilled water. A typical diet is shown 
in Table 1. 


Table 1. — A Typical Diet Used During the Experiment. 
Grams, 

Total intake: 0.754 Sodium chloride 

52 Protein 

117 Fat 

243 Carbohj'drate 

'2233 Calories 


Breakfast: 200 

60 

IS 

IS 

30 


Luncheon 100 
200 


15 

30 

30 

15 

15 

30 

100 


Dinner: 100 

100 
200 
30 
15 
15 
30 
15 
30 
100 


Orange juice 
One egg 
Salt-free bread 
Salt-free butter 
Jelly 

Pastry cream 
Coffee 

Rice or macaroni 

Vegetables from among the following: cabbage, car- 
rots, celery, artichokes, cucumber, string beans, 
eggplant, squash, tomatoes, corn, peas 
Salt-free mayonnaise 
Pastry cream 
Salt-free bread 
Salt-free butter 
Almonds 
Fresh dates 

Fresh fruit from among the following: apples, apri- 
cots, peaches, pears, grapes, figs, strawberries 
Coffee 

Beef, lamb, veal or chicken 
Potato 

Vegetable as at luncheon 
Salt-free bread 
Salt-free butter 
Salt-free mayonnaise 
Pastry cream 
Walnuts 
Raisins 

Fruit as at luncheon 
Coffee 


Durine the experiment, several measures were used to increase sweating. 
ThSfeoU airslept and spent as maeh time as posable m an air-cond.- 
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tioned room, the temperature of which was maintained constantly at 88° F. 
and the relative humidity at 35%. This atmosphere was not intolerable 
but resulted in peripheral vascular dilatation. Sweating was moderate 
and occasionally profuse, esjiecially at night. All 3 subjects spent half an 
hour during each of the first 4 afternoons of the experimental period in a 
radiant-heat batli. This apparatus is standard physiotherapy equipment 
and consists of a metal box open at one end and heated by several rows of 
250-watt bulbs. The subject lies on a covered rubber mattress and the 
open end of the box is then closed with a blanket leaving his head exposed. 
The temperature inside rises to 120 to 150° F. within a few min\ites, profuse 
sweating results and continues for a varj’ing iieriod of time uji to 2 hours in 
spite of cold needle-showers. There is an average loss of approximately 
li pounds during this procedure. 

T.\hle 2.— Gabtuic Analyses. 



8/29/30. 

8/31/30. 

9/1/30. 

9/2/30. 

9/3/30. 

9/4/30. 

9/5/30. 

9/7/30. 


Free. 

Total, 

O ' €! 

" 1 ^ 




Total. 





Free. 

Total. 

Free. 

Total. 

M.n.S.; 

I'listinp 

0 

io 

1 

10 ! 18 

24 

38 

10 

32 

12 

34 

12 

34 

10 

20 

24 

40 

20 min. . . 

0 


20! 38 

24 

34 

30 

30 

24 

34 

32 

38 

52 

02 

44 

59 

40 min. . 

0 

I 8 

44 ! .50 

44 

.50 

42 

54 

40 

58 

54 

04 

74 

80 

50 

72 

00 min. . 

0 

i 

0| 14 

44 

00 

02 

78 

00 

72 

50 

08 .50 

70 

30 

40 

Histamine: 

15 min. . 

0 

10 

1 

80 ; 98 

90 

100 

78 

90 

80 

94 

100 

112 

90 

108 

82 

90 

30 min. , 

0 

! 12 

112,124 

100 

118 

102 

no 

no 

120 

114 

122 

50 

00 

100 

no 

Fa-stinR . 

0 

! 8 

10' 28 

24 

34 

14 

32 

0 

22 

0 

14 

0 

20 

0 

10 

20 min. . . 

48 

■ 00 

28 38 

581 08 

32 

44 

0 

14 

18 

20 

34 

34 

28 

38 

40 min. . 

32 

t 40 
; 48 

38 44 

08 

80 

32 

42 

0 

12 

24 

32 

42 

54 

0 

10 

GO min. . 

34 

20 1 38 

28 

38 

20 

30 

10 

32 

24 

30 

34 

48 

20 

38 

Hi.staniinc: 

15 min, . 

72 

84 

1 

42 ' r,o 

82 

92 

42 

52 

40 

00 

40 

00 

70 

82 

00 

80 

30 min. . . 

30 

50 

08; 70 

80 

90 

70 

92 

04 

80 

80 

94 

98 

104 

92 

100 

J.C.L.: 

FoslinK 


’ • • 

i 

20 

20 

0 

14 

0 

14 

0 

12 

0 

20 

4 

12 

20 min. . 



. . ' » . 

10 

02 

0 

8 

8 

10 

10 

20 

38 

44 

18 

20 

40 min. . 




24 

38 

0 

10 

10 

22 

8 

10 

40 

50 

20 

32 

00 min. . 



• 

0 

14 

0 

12 

12 

28 

14 

24 

14 

28 

20 

34 

Histamine: 

15 min. . 


; 


32 

40 

14 

20 

30 

48 

50 

02 

44 

50 

00 

80 

30 min. . 


i 


42 

58 

30 

38 

90 

100 

90 

100 

94 

100 

94 

104 


Results. There w'as no consistent or significant change in the 
amount of free or total hydrochloric acid secreted by the stomach 
during the entire experiment (Table 2). Our findings agree with 
those obtained by Drag.stedt and Ellis^ in dogs, although the salt 
deficiency in their animals was more severe. It is difficult to explain 
the absence of free hydrochloric acid in the subject, M. H. S., on 
the first day. Gastric analysis 6 years before had been normal. 
He had a severe histamine reaction but the anacidity had been noted 
in the specimens withdrawn before histamine was given. 

The gradual decrease of the whole blood chlorides in all 3 sub- 
jects is shown in Table 3. While the experimental error of these 
determinations is 3%, there was found to be a fairly uniform 
tendency for the whole blood chlorides to decrease on each succeeding 
day. The daily fluctuations of the plasma chlorides are shown in 












92 


SOLEY, LAGEX, LOCKHART: 


Table 4. It is well established that the plasma chlorides are main- 
tained at nearly normal levels until the terminal stages of sodium 
chloride deficiency are reached. The levels of the urea nitrogen 
and non-protein_ nitrogen are given in Table 5. 



Table 3. — Whole Blood Chlorides. 

Mg. per 100 cc. as chlorine. Mg. per 100 cc. as NaCl. 

1936.’ 

M.H.S. 

J.B.L. 

J.C.L.' 

M.H.S. 

J.B.L. 

J.C.L. 

S/29 

. . . 2S7 

279 


473 

460 


S/31 

... 295 

270 


4S6 

455 


9/1 . 

. . . 2S5 

276 

2S9 

470 

455 

477 

9/2 . 

. . . 2S3 

273 

255 

467 

450 

421 

9/3 . 

... 281 

273 

261 

463 

450 

431 

9/4 . 

... 256 

270 

247 

422 

447 

407 

9/5 . 

... 251 

264 

240 

414 

435 

406 

9/7 . 

... 271 

265 

252 

430." 

437 

414 


Table 4. — 

PutSMA Chlorides. 




per 100 cc. as chlorine. 

Mg. per 100 cc. as NaCl. 








193G.' 

'm.h.s. 

J.B.L. 

J.C.L.‘ 

M.H.S. 

J.B.L. 

J.C.L. 

S/29 

... 344 

35G 


567 

594 


S/31 

... 301 

355 


595 

5S9 


9/1 . 

... 342 

344 

325 

564 

570 

536 

9/2 . 

. . . 32S 

330 

340 

541 

554 

551 

9/3 . 

... 305 

354 

345 

503 

5S4 

569 

9/4 . 

... 303 

341 

34S 

500 

562 

575 

9/S . 

. . . 32G 

Broken 339 

53S 

Broken 

559 

9/7 . 

... 341 

34S 

330 

562 

574 

554 


Table 5.— Non-proteix 

Nitrogen and 

Urea 

Nitrogen. 






(In milligrams %.) 


Date. 







1930. 



M.H.S. 


J.B.L. 

J.C.L.' 

9/7 

Non-protein nitrogen . 

. . . 48,3 


36 6 

38. 7 

■ 

Urea nitrogen 


. 37.5 


15.8 

18.9 

10/20 

Non-protein nitrogen . 

. . . 41 9 


33.6 



Urea nitrogen . 

. 

. , . 10.9 


14.3 


10/29 

Non-protein nitrogen . 

. . . 33 6 




193T. 







4/10 

Non-protein nitrogen . 

. 



30.0 


Urea nitrogen . 






15.5 


Tablk G.— Uhi.vakv Chlorides and Ukinarv VoLUiiES. 

Urinarj' chlorides Urinarj- volumes 

(in milligrams as chlorides). (in cubic centimeters). 


Date, 

193G. 

'm.h.s. 

J.B.L. 

J.C.L.' 

'm.h.s. 

J.B.L. 

J.C.L. 

8/30 . . 

0.062 5 

5.SS3 


970 

2,220 


8/31 . . 

. 7.047 

5.772 


870 

2,220 


9/1 . . 

. 10.400 

4.340 


1,225 

2,430 


9/2 . . 

. 4.320 

3.350 

4,220 

800 

2.795 

1,190 

9/3 . . 

. 1.010 

I.ISO 

1.250 

720 

2.960 

1,780 

9/4 . . 

3S4 

264 

300 

590 

1,760 

3,000 

9/5 . . 

19 

13 

25 

040 

2,590 

2.0Q0 

9/7 . . 

4 

6 

11 

550 

2,400 

1,520 


There was a steady decrease in the urinary excretion of chlorides 
beginning on the first day. On the last day a few milligrams only 
were found in the urine (Table 6). These findings confirm 
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McCancc’s'^ work. The rise of chloride excretion in one subject. 
M. IT. S., on the last day of his control period was due to increased 
salt intake on the preceding day following the playing of 3 sets of 
tennis. 

None of the subjects had any notable symptoms until the fourth 
day of the e.xperimental period. At that time, all 3 had occasional 
vague muscular cramps and a sense of fatigue. Temporary weak- 
ness was felt following the radiant-heat baths. 'One of the subjects 
had an indefinite sensation of epigastric di.scoinfort; 2 had eructa- 
tions and flatus. None of the subjects had jironounced loss of the 
sense of taste except for vegetables and salt-free bread during the 
last 2 days, possibly because the salt deficiency was not carried to 
to the e.xtreme degree of McCance’s® e.xperiments or because of the 
attractiveness of the food served. Thirst was noted by all and was 
not relieved by distilled water. The subject who had the highest 
urea nitrogen and non-protein nitrogen determinations noticed a 
dry mouth despite a high fluid intake; also a peculiar taste which 
was probably due to the excretion of urea in the saliva. All subjects 
lost weight in amounts varying from 4 to 10 pounds which was re- 
gained within 24 hours after the beginning of the recovery period. 
There was increasing lassitude and desire to sleep during the day. 
The inability to sleep well at night was probably due to the tempera- 
ture of the control room. Approximately 30 gm. of salt and large 
amounts of water were inge.sted in the first 2 days following tlie 
ex-periment. All 3 subjects developed a marked edema, similar 
to that seen in acute nephritis. One subject increased in weight 
by 14 pounds in 24 hours. 

Comment. The fact that no significant change occurred in the 
secretion of hydrochloric acid by the stomach in spite of marked 
sodium chloride deficiency has a simple explanation. It must be 
remembered that in the absence of diarrhea, the bowel excretes but 
a small amount of chloride. This means that most of the chlorides 
secreted by the stomach must be resorbed lower in the gastro- 
intestinal tract. Thus there would be no advantage to the body 
economy to suppress secretion of hydrochloric acid in the stomach. 
The chlorides excreted through the bowel comprise but a small 
fraction of the chlorides ingested in even a very low salt diet. 
McCance® reported a loss of le.ss than 100 mg. of chloride daily in 
the feces. 

Under normal conditions, the kidneys and sweat glands excrete 
most of the excess sodium chloride from the body, while only a small 
amount is excreted through the bowel. McCance'’ showed that 
when the sodium chloride intake is restricted, the kidneys soon 
cease to excrete chloride in the urine, that excretion through the 
bowel is decreased, but that the skin continues to excrete a large' 
amount of sodium chloride until the deficiency becomes' extreme. 
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Consequently, in human subjects measures which increase sweating 
and decrease intake of sodium chloride are the only ones available 
to induce salt deficiency in the body. In animals, it is possible to 
drain the stomach continuallj'^ by the method of Dragstedt and 
Ellis,2^ but this is not practicable in human subjects, and further- 
more is not a phj^siologie means of salt excretion. 

The appearance of edema during the period of recovery is not an 
evidence of a severe degree of sodium chloride deficiency. Baird 
and Haldane’ and Torbert and Cheney’” have reported this effect 
following the ingestion of large amounts of salt by normal people. 
As might be expected, the edema in the subjects of our experiment 
was much more marked than that described by these authors. The 
explanation of this phenomenon is the deposition of water with the 
excess sodium chloride in the intercellular spaces. Probably the 
same mechanism causes the edema which appears in chronic nephri- 
tics when sodium chloride is added to a previous low salt diet. 

The purpose of our work was to determine whether or not loss of 
chlorides through the sweat causes a decrease in gastric acidity. 
Since in normal subjects no significant decrease in gastric acidity 
was found, it is unlikely that loss of chlorides causes the anacidity 
found in some patients with exophthalmic goiter or with anxiety 
states complicated by the hjqierventilation syndrome. 

Summary. Three normal human males were subjected to a state 
of sodium chloride deficiencj’’ by decreasing the sodium chloride in 
the diet and increasing the excretion of sodium chloride by sweating. 
The fall in urinary and whole blood chlorides, the rise in urea nitro- 
gen and non-protein nitrogen in 1 of the subjects, and the sjnnptoms 
which appeared, indicated that a state of sodium chloride deficiency 
had been established. Deficiency of sodium chloride produced no 
significant changes in the gastric secretion of either free or total 
hydrochloric acid in the 3 human subjects studied. 

Grateful acknowledgment is due to Josephine Dickison, A.B,, A.M., and Florence 
Selvin, A.B., for the blood and urine cldoride determinations made for this study: 
to Miss Ramona Greefkens for the gastric analyses; to Rosalie C. Silverberg, A.B., 
for the chloride analyses of the bread and butter, to Eunice Barg, A.B., for the 
preparation of the diets, and to the physiotherapists for supervising the radiant- 
heat baths. 
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THE ORIGIN OF EMOTIONAL FACTORS IN NORMAL PREGNANT 

WOMEN. 
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(From the Preston Retreat.) 

The present study is based on Strccker’s* recent paper which 
presents a new thouglit in obstetric care. Tlie maternity hospital 
utilized was the Preston Retreat, presenting an ideal scr\’icc for 
this particular kind of study, because of the careful economic and 
social investigation of each family in their home, and direct super- 
vision of each patient by the chief of service in the outpatient clinic 
as well as in the wards. The material was only 100 eases, of which 
50 were adequately followed up, but a report of this small number 
is justified on the basis of sufficiently definite conclusions. The 
largest percentage of our patients were of Irish descent, constitut- 
ing 60 of the group; there were 25 Italians, 10 of German descent, 
2 Jewish, and the remaining 3 were of mi.xcd origin. We have no 
colored patients in the Preston Retreat. 

By “normal pregnant women” we mean registered prenatal 
patients without obvious disease, or the average mother from the 
point of view of any maternity department in any hospital, since the 
job is of necessity one of obstetrics. The routine of jirenatal, natal, 
and po.stnatal care had doubtlc.s.sly been carried on with efficiency, 
yet we are forced to conclude from our study that a few of the so- 
called normal patients must have been potentially psychotic, and 
that a majority of them had specialized anxieties relating to preg- 
nancy. It is likely therefore that in any hospital where the service 
is too large for the chief to have any routine contact with the patient, 
the possibility of emotional problems, so serious that they might 
result in puerperal psychoses, might be overlooked, underestimated, 
or disregarded. 

It was the examiner’s idea to create a rapport necessary to gain 
the confidence of the patient for the simple matter of getting facts 
rather than to e.stablish any .sort of transference necessary in dealing 
with neurotic patients. Sufficient time was given to allow the pa- 
tients to speak without feeling hurried. An attempt was made to 
individualize each patient and conduct the interview in relation to 
the type of person presented. In the event that there seemed more 
to say than the information we were trying to secure, the patient 
was seen again and added data secured with as little direction as 
possible. Sympathy and interest was the rule sinee we had no idea 
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of including any psychiatric procedure in our clinic, intending to 
refer all cases calling for psychiatric therapy. 

Our material was taken from a non-selected group and we feel 
that it represents a satisfactory cross-section of Sie whole. Of the 
100 patients, 50 were adequately followed up after the birth of the 
infant to determine what measure of adjustment was made and to 
be used as a comparison between the pregnant woman and the non- 
pregnant. By an overwhelming majority our patients frankly 
confessed more anxiety during the period of pregnancy than pre- 
viously, which was to be expected inasmuch as these women, 
belonging to a low level in the economic group, reflected anxieties 
largely related to poverty. Prom this it may be deduced that most 
women are more anxious dirring the period of pregnancy and that 
the tjqie of anxiety is chiefly conditioned by the economic and social 
group from which they are drawn. 

We present the physical factors associated with this group with 
the idea that associated complications, though mild, might play a 
part in influencing states of anxiety. There were in all, sjqihilis, 
2 cases; malnutrition (slight), 10; moderate anemia, 2; pernicious- 
like anemia (due to pregnancy), 1; mild toxemia of pregnancy, 3; 
functional heart trouble, 3; organic heart disease, 1; vaginitis, 1; 
carious teeth, 20; and oral sepsis, 1. Except possiblj' for the 2 
instances of lues, we feel that the physical factors were irrelevant to 
anxiety states of this group. 

Since economic factors seemed to play such an important part in 
conditioning the axiety of these patients, a short summary of the 
social-economic picture should be presented. Of these 100 women, 
40 had never been pregnant before, 32 were pregnant for the second 
time, and 28 a third time or over. It was interesting to notice that 
we had no cases of nausea of the t^-pe that might be attributed to 
psychic rejection of the child. Of the 40 women pregnant for the 
first time, only 2 rejected the idea of having their infants, the rea- 
sons stated were: (1), economic reasons, 1; (2), separated family, 1. 
In the second group of 3 women each having had 1 child, 3 rejected 
the idea of having another baby; the reasons for not wanting: 
(1), economic stress, 2; (2), father serving jail sentence, 1. In 
the third group of 28 women 12 rejected the idea of having another 
baby; the reasons for not wanting: (1), economic factors, 10; (2), 
separation from husband, T, (3), chronic illness of husband, 1. 

It is remarkable that only 17 out of 100 women in adverse circum- 
stances resented their conceptions, since all were aware that econ- 
omic insecurity was definitely exaggerated by pregnancy.^ Of the 
100 cases, 20 were on relief, 30 had government jobs, and 50 varied 
temporary work. The average allowance for a fann'l.\' of 3 on relief 
was $10.20 a week, Avith an added dollar for each e.xtra child. The 
average allowance for those who had government positions was 
$15.00 a Aveek regardless of the size of the family. Various other 
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miscellaneous jobs averaged $18.00 a week, regardless of size of 
family. 

We have divided our cases into four groups: a, good; h, tempor- 
arily adequate; c, fair; d, poor; interpreted as follows: by “good” we 
refer to the type of 'family where both economic considerations and 
types of parents promise a satisfactory Avay of living and an intelli- 
gent adjustment to the whole situation. This group, which should 
improve their general status when the abnormal economic slump has 
passed, numbered 25. By “temporarily adequate” we indicated 
families who Avere under great economic strain but managing well 
nevertheless, numbering 17. By “fair” wc mean families whose 
funds Avere inadequate and Avhose prospeets of improved conditions 
extremely doubtful, of Avhom there were 25. By “poor” Ave refer to 
the families Avho because of stupidity, ill health and general mal- 
adjustment suggest that any improA’cment Avould be absolutely 
impossible, amounting to 33. 

Among the 75 AA'omen aa'Iio freely admitted more anxiety during 
the period of pregnancy, an increase in the degree of anxiety Avas 
noted in those AA'ornen Avho had 2 or more children. But it appeared 
that the economic-social situation did not quite account for the 
AA'hole of this exaggerated anxiety, and in future studies Ave AAmuld 
like to consider the possibility of some physiologic reason for those 
women having 2 or more children to be markedly more nervous. 
Of the total 100, only 3 stated that they Avere less anxious during 
pregnancy and 22 said that they felt “about tlie same.” 

The specialized types of anxieties AA^ere divided into four groups: 
1, anxiety relating to economic security, 75%; 2, phobias, 10%; of 
these 12 expressed fear of death, 2 AA'ere concerned Avith “old avIa'cs 
tales,” relating to the child being marked, and 2 had serious phobias 
concerning their oAvn health; 3, anxieties relating to husband, 7%, of 
AA'hom 2 AA’^ere AA'orried about their looks being spoiled, 2 Avere suffer- 
ing from the knoAvledge of infidelity, 2 Avere deserted by their hus- 
bands, and 1 aaOiosc husband AA^as serving a prison term; 4 , anxiety 
relating to other members of the family, 1 0%; of these all Avere living 
Avith their in-laAvs and felt that there Avas too much interference. 
In our total group, there Avere 3 AA'omen aa^Iio shoAA^ed marked depres- 
sion but their situation seemed to justify the state of mind, so Avere 
not included in the potential psychotic group noted bcloAv. There 
Avere only 3 patients Avho gave histories of previous nervous break- 
doAvns. 

Finally, Ave come to the potentially psychotic mothers. Three of 
our patients furnish us Avith an excellent example of AA^hy emotional 
factors in pregnant Avomen should be considered Avith a full sense of 
responsibility. We feel these cases important enough to consider 
somcAvhat in detail. 

Case Reports. Case 1. — Mrs. H., aged 24, unfortunately did not come 
under our prenatal observation as a case for special attention since our 
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neurologic interests had not been aroused at the apparent time of her 
emotional upset. The word "apparent” is an important item in realizing 
that a superficial interest in the social and economic set-up, and ordinary 
routine obstetrical examination is not sufficient to detect the subtle processes 
of possible mental disorder. Therefore our initial Imowledge of Mrs. H.’s 
emotional difiiculties occurred when her infant was 6 months old. Although 
she seemed a well poised, quiet woman, subsequent history taking disclosed 
the fact that she had “attacks” off and on for many years, cuhnmating in a 
maniacal state in which she tried to stab her husband with a carving knife. 
This is her first child, and her background is one of having been sent by her 
father to live with a foster mother at her mother’s death. Mr. H. is out of 
work, receives S10.20 weekly relief money, is fond of his wife, but is a 
thoroughly inadequate personahty who compensates by bragging. Mrs. 
H. claims to love her husband, but all of her violent attacks are directed 
against him. The present period of the wife’s mania dates from the time 
that the husband lost his job and stayed home all of the time. In the 
absence of physical pathology, we sent this woman to a psychiatric clinic for 
diagnosis and treatment, delayed by poor patient cooperation. 

Case 2. — ^Mrs. M., white, aged 23. Second pregnancy, one living child, 
a girl of 3. During the seventh month of her pregnancy she confessed that 
if she had a male child she seriously did not know what she would do about 
it, stating that she had a marked loathing for the male genitalia. We did not 
refer her to a psychiatric clinic but decided to wait until the infant was 
born and observe whether or not there would be some sort of spontaneous 
adjustment in the event of a male child. It was a male child, but the mother 
seemed fond of her infant and nursed him. Nevertheless, on account of the 
prior obsession, discovered only after special questioning, we are going to 
follow up her emotional reactions in the postnatal clinic and refer her in the 
event that it seems necessary, since no physical complications e.vist. 

Case 3. — Mrs. J. M., white, aged 24, had no pre^’ious history of emotional 
upset. Home situation moderately good. In the eighth month of her preg- 
nancy slie stated that she had marked phobias concerning the event of child- 
birth, belie^dng that “something terrible was going to happen.” She had 
insomnia and marked tremors of her hands and legs. During the ninth 
month of her pregnancy the nervousness seemed somewhat better, but 
greatly increased by the birth of a deformed infant shoving congemtal 
absence of the abdominal wall followed by death on the third day. Mrs. 
J. M. now believes that she had special knowledge of the event before it 
happened, and that her intuitive feelings about things will predestinate 
their occurrence. We will observe her carefully and refer her to psychiatric 
clinic at a later date if she does not get rid of this delusion. 

Conclusions. 1. So-called “normal pregnant women” might well 
be highly abnormal, and even if they are not they are anxious to a 
degree beyond that of the so-called “normal” non-pregnant female. 

2. Types of anxiety are influenced by the social and economic 
group from which tliey are selected. 

3. In the group of 50 cases adequately followed up after child- 
birtli, even though the economic situation was unchanged, tliere 
was a definite lessening of anxiety in 40 cases. 

4. We make a plea for at least one experienced “dispensary” 

staff attendant at each prenatal clinic, and for a note of the nervous 
status on each obstetrical record. ' . , . 

5. All women showing phobias or even marked anxiety during 
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pregnancy should receive sympathetic encouragement by the chief 
of service, and if necessary, psychiatric advice. 

6. Among 100 presumably normal pregnant women 75% showed 
anxiety related to economic stress; 7% to their husbands, 10% to 
other members of their families; while 16% showed definite phobias 
concerned with fear of ill-health or death, or of the child being 
defective. 

REFERENCE. 

(1.) Strecker, E. A.: Tho Mental State of the Wom.an DurinR Pregnancy and 
Piierperium, re.ad before the Philadelphia Obstetrical .Society, February 0, 1930 (not 
published). 


PNEUMOCOCCUS MENINGITIS WITH RECOVERY. 

A Report of Three Cases. 

By Warde B. Allan, M.D., 

INSTRtlCTOn IN MEDICINB AND ASSISTANT VISITING TllVSlCIAN, BCIIOOI. OF MEDICINE, 
JOHNS HOPKINS UNIVEHSITV AND HOSPITAI., . 

Sidney Mayer, Jr., M.D., 

ASSISTANT RESIDENT PHYSICIAN, JOHNS HOPKINS HOSPITAI-, 

AND 

Russell Williams, M.D.,. 

ASSISTANT RESIDENT Pin'SICIAN AND ASSISTANT IN MEDICINE, SCIIOOI- OF MEDICINE, 
JOHNS HOPKINS UNIVERSITY AND HOSPITAI-, DAI-TIMOHB, MD. 

(From tho Medical Clinic, -the School of Medicine, .Johns Hopkins University and 

Hospital.) 

Recovery from pneumococcus meningitis is a very rare occur- 
rence. Since Bedell’s cases (3) in 1934, occasional reports are found 
in the literature; but several of these are not proven cases of pneu- 
mococcus infection, from the laboratory evidence presented. The 
use of sulphanilamide has been advocated in certain pneumococcal 
infections. The gratifying results obtained in these cases suggests 
the efficacy of this drug in the treatment of such cases and has 
prompted us to report the 3 cases in detail. 

Case Reports. Case 1.— J. H. C., Jr., a student, aged 16, was admitted 
to this hospital under the care of one of us (W. B. A.), on the evening of 
July 23, 1937. The complaint at that time was of headache and fever. 
The family history was quite irrelevant.- The past history was strikingly 
negative except for the usual childhood diseases and a tonsillectomy in 1935. 

He was in excellent health until June 14, 1937, when he was in an auto- 
mobile accident and was thrown clear of the car. This resulted in the 
fracture of his skull and right clavicle. He was unconscious for TJ- hours 
and was irrational for the 3 days after the accident. The fracture of the 
skull was in the right frontal region, involved the right frontal sinus and 
extended into the ethmoid sinuses at the base of the skull. From the 
onset, the vision in the right eye was greatly impaired, and this was thouglit 
to be due to the trauma. Convalescence seemed to be entirely satisfactory 
until .July 6, 1937, when he developed a fever of 103° F. with cliest pain 
and an unproductive cough. These symptoms were diagnosed as pneu- 
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mania and after a few days he became afebrile. However, on July 21, he 
again had a sudden rise in temperature to over 103° F., with a subsequent 
continuous fever ranging between 103° and 104° F. On July 22, he devel- 
oped a stiff neck and became stuporous, and unth this, vomiting was almost 
constant. 

Examination. The boy was acutely HI, semicomatose, irritable and had 
ob^^ously lost weight. The temperature was 104° F., pulse 132 per minute 
and the respirations were 24 per minute. The face was flushed. The skin 
was warm and dry, and no petechiffi or purpuric areas were seen. There 
was no edema. There was a small scar just below the left eyebrow which 
had the appearance of having been recently acquired. There were no gross 
skeletal abnormalities. The eyes were of interest: they were not promi- 
nent; the extra ocular movements were fairly well performed — save for 
inability to converge with the right eye; the conjunctiv® were injected. 
The right pupU was larger than the left and gave a paradoxical response 
to light. The left pupil reacted promptly to light and the right pupU gave 
a consei^ual response. The ocular fundi, save for rather pronounced pallor 
of the right disc, were thought to be normal. The ear drums were intact 
and there was no evidence of infection. There was a slight mucoid dis- 
charge from the nose. The pharjmx was not remarkable. There was no 
glandular enlargement of note. The lungs were quite clear to percussion 
and auscultation. The heart was not enlarged and except for the tachy- 
cardia was considered normal. The blood pressure was 108/68. The abdo- 
men was flat and no -^dscera or masses were palpable. The genitaha were 
of normal configuration and the rectal examination was not remarkable. 

Examination of the central nenmus system revealed that the cranial 
nerves were intact nith exception of partial impairment of the optic nerve 
on the right. No motor or sensoiy changes were discovered, except for 
general hjqDeresthesia. The deep reflexes were present and very active. 
The superficial reflexes were normal in response and there were no abnormal 
reflexes elicited. There was marked stSfness of the neck with positive 
Brudzinski and Kernig signs. 

The blood count showed; Hemoglobin, 13 gm. (90%); erythrocytes, 
4,830,000; leukocjdes, 36,500 vdth adult and juvenile neutrophils forming 
90% of the total count. The blood Wassermann reaction was negative. 
The urine was acid with a specific gravity of 1.022. There was but a slight 
trace of albumin and no sugar was present. No formed elements were 
present. The urine culture was sterile. The blood chemistry^ revealed a 
fasting sugar of 91 mg. %; and non-protein nitrogen of 20 mg. %. 

Roentgen ray examination of the chest showed the lungs to be clear; 
those of the head revealed evidences of an old fractiue in the right frontal 
region invohung the right frontal sinus and extending to the base of the 
skull; those of the sinuses showed an old fracture of the right frontal bone 
which extended into the right frontal sinus, and clouding of the_ right 
etlunoids and right antrum; those of the orbits did not reveal any e^^dence 
of osteomj'elitis. 

Tlie blood cultures were sterile. 

The first specimen of cerebrospinal fluid was obtained under an increased 
pressure and the Queckenstedt was negative. The fluid was opalescent 
and contained 22,500 cells per c.mm. The differential count showed 93% 
neutrophils and 7 % lymphocytes. The stained smear showed a few 
organisms and the morphology' of these suggested pneumococci. The cul- 
tures revealed a bile-soluble organism identified as a pneumococcus (Type 

Treatment. It was thought ad^dsable to institute drainage by repeated 
lumbar punctures. However, udth the striking improvement in the patient s 
condition witliin the first 36 hours, this procedure was only done to deter- 
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mine the cell count and obtain cultures. It was not neces-sary to do a 
lumbar puncture to relieve the sjTuptoms of pressure at any time after the 
finst 36 hours. When the causal organism was definitely identified, sulph- 
anilamide therapy was begun immediately. During the first 24 hours he 
received 2.4 gm. of the drug by mouth. During the subsequent 4 days he 
received 4.8 gm. by mouth per day. On the fifth day this \\'aa increased 
to 5 gm. in the 24 hours and in the following 24 hours he received 6 gm. of 
sulphanilamide by mouth. Finally on the ninth day of hospitalization, or 
the 6lcventh day of the acute illness, the drug was stojiped after the ])aticnt 
had received 3 gm. and no further therapy was employed. 


J.H.C.dr: AeblS Pneumococcus Mcmn^ltis Type XIV. 



Chaht 1. — Case 1. J. H. C., Jr., male, aacd 16, mcninRitis clue to pneumococcus 

Type XIV. 


Course. The temperature continued high for the first 36 hours after 
admission and ^adually fell but did not become normal. After the third 
day of sulphanilamide therapy the temperature gradually rose until it 
reached 105° F. by the eighth day of treatment. We felt that, with the 
clinical improvement, we were justified in assuming that the elevation in 
temperature was due to the drug used; therefore, the administration of 
sulphanilamide \yas discontinued. It was gratifying to find that the tem- 
perature fell rapidly to normal in the next 24 to 36 hours and remained so 
during the remainder of the patient’s hospital stay. It is of interest that 
sulphanilamide had no deleterious effects on the cells of the blood. 

The cerebrospinal fluid cell count was high on the first 3 occasions and 
it fell rapidly. With the fall in this cell count there was a gradual change 
noted in the types of the cells. At first, practically all were neutrophils 
and latterly the mononuclear elements predominate. The organisms were 
scanty in the bacterial smears. The number of organisms on culture was 
not abundant, and the culture taken 48 hours after admission was sterile. 
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The subsequent cultures were likewise sterile. Sulphanilamide had been 
given over a period of some 36 hours before the first sterile culture was 
obtained. The blood sulphanilamide level at this time was 6.7 mg. per 
100 cc. of blood. Unfortunately, we do not know the sulphanilamide level 
in the spinal fluid as pch determinations were not being done at that time. 

The improvement in the patient was most dramatic; the pertinent data 
are collected in the appended chart. 

A very curious and perplexing feature occurred on the day after admission 
when the left upper eyelid was found to be edematous. The edema became 
more marked and a definite swelling was noted in the periorbital tissues, 
resulting in slight proptosis of that eye. It was our feeling that he probably 
had a periorbital abscess. This was treated with hot compresses and with 
the general improvement in the patient the swelling sulisided, so that no 
surgical intervention was necessary. At the time of discharge there was no 
residuum of this swelling. 

In a recent conununication from the patient he states that he is feeling 
very well, has gained weight and is not experiencing any untoward effects 
from his illness. 

Case 2.— F. T., a salesman, aged 42, was admitted to tliis hospital 
under the care of Dr. Walter Dandy, on December 20, 1937. The com- 
plaint was severe occipital headache, and he was seen by one of us (W. B. A.) 
at Dr. Dandy’s request. 

The history is very interesting and dates back to early in 1935. The 
patient’s first complaint was progressive deafness vdth tinnitus in the right 
ear and a unilateral headache on that side. There was no associated 
vertigo or vomiting. For these complaints he was admitted to the neuro- 
surgical service on April 26, 1937. The findings were essentially negative 
but the audiometer tests pointed to an acoustic nen-^e tumor on the right side. 

On April 27, 1937, a neurinoma weighing 10.5 gm. was removed. The 
subsequent postoperative course was very satisfactory so that on May 7 
a spinofacial anastomosis was done. Dr. Dandy described a leak of clear 
cerebrospinal fiuid that filled the wound several times and no site for the 
leak was found. Following this operation the patient had a moderate 
rhinorrhea. The wound was again explored on May 17, and in Dr. 
Dandy’s words: “The rhinorrhea in this case is most unusual. It must 
come from the operative field because there never has been any be- 
fore .... The wound was opened partially and the angle was thoroughly 
inspected. It was perfectl}’^ clear. There was no hematoma and the defect 
looked about as it did at the time of operation. We tried to place a piece 
of muscle in the porus acusticus, but it would not stick and wax would 
not stick either.’’ Repeated efforts were made to scarify and obstruct 
the right Eustachian tube without any satisfactory result. 

The rlunorrhea persisted and further efforts were made by Dr. S. J. 
Crowe and Dr. J. W. Baylor to occlude the right Eustachian tube by the 
local application of iodine. These attempts again proved unsuccessful. 
The rhinorrhea persisted and the patient was quite well until December 15, 
1937. On this day, 1 hour after eating, he vomited and later developed a 
severe occipital headache. No bulging was noticed in the right cerebellar 
defect, nor was there anj'- increase in the amount of cerebrospinal fluid 
discharge from the nose. After 24 hours the patient’s neck becaine stiff 
and he developed a febrile reaction, the temperature rising on occasions to 
103° F. He did not become delirious, lose consciousness or have comml- 
sions. He was again admitted to Dr. Dandj-^s service with a temperature 
of 99.6° F., pulse of 86 and respirations of 14, on Deceniber 21. 

Examinalion. The examination at the time of admission revealed a 
well-nourished man, who was verj' drowsy and who cornplained constantly 
of a sei-ere occipital headache. There was no petechi®. The skin was 



PNEUMOCOCCUS MENINGITIS MUTH HECOVERY 


103 


warm and moist. The ocular fundi were quite normal. The rhinorrhea 
was noted, but it was no more marked than on the previous examinations. 
The lungs were quite clear. The cardiovascular .system showed no abnor- 
malities. The blood pressure was 132/68. The neurologic examination 
revealed a verj-^ marked stiff neck and a bilaterally positive Kernig. The 
defect in the cerebellar region was quite soft. There was a palsy of the 
seventh cranial nerve on the right, which was of the peripheral type, and 
the nerve had shown a marked return of function after the spinofacial 
anastomosis. The fifth cranial nerve w'as intact. There was no nystagmus, 
ataxia or staggering and the Romberg sign was negative. 


F.T Aet 42 PNEUMOCOCCUS MENINGITIS. 

r«c. «t%H. 



Chaiit 2. Case 2. F. T., male, aged 42, meningitis duo to pneumococcus 

Typo XXIX. 


It was felt that the patient had a meningitis due to a retrograde infection 
by way of the Eustachian tube, middle ear and mastoid cells; 

The blood count showed: Hemoglobin, 102% and leukocytes 20,160 
with a normal differential formula. 

The urine was normal in every respect. The blood Wassermann reaction 
was negative. The blood cultures were sterile. 

Tlie first specimen of cerebrospinal fluid was obtained without any 
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increase in pressure and the Quekenstedt was negative. The fluid was 
opalescent and contained 500 cells, all of which were neutrophils. The 
stained smear did not reveal any organisms but the culture revealed a bile- 
soluble organism identified as a pneumococcus (Type XXIX). 

Treatment. The treatment in this case was not directed at repeated 
lumbar puncture as there was no obvious increase in intracranial pressure. 
Because of the success attributed to sidphanilamide in Case 1, this was 
instituted on December 23 after the organism had been accuratel 3 ' identi- 
fied. The patient received sulphanilamide by mouth only. He was given 
5.3 gm. of sulphanilamide vdth sodium bicarbonate on the mommg of 
December 23 and received 1.5 gm. every 4 hours during the remainder of 
that day and the following day. Through the day of December 25 he 
received 0.9 gm. every 4 hours, and from December 26 to January 2, 1938, 
he was given 0.6 gm. of sulphanilamide 4 times a day. Unfortunately, 
through some misunderstanding the sulphanilamide was discontinued 
through the nights of December 25 and 26 and we feel that this explains 
the low blood and cerebrospinal sulphanilamide levels on the morning of 
December 27. 

Course. The day after treatment was instituted the patient’s condition 
had improved. Tire headache was much less severe and had entirely dis- 
appeared by December 27. During the first 48 hours after treatment was 
commenced the rigidity of the neck became less and was entirely absent 
by December 26. 

The temperature fall was dramatic as seen in Chart 2. 

As in Case 1 no deleterious effects from the therapy were noted on the 
blood picture. 

The culture of the spinal fluid was positive for "il^Tpe XXIX pneumo- 
coccus before treatment and on the afternoon of the institution of theraps’’ 
was still positive for the same organism. The subsequent cultures were 
sterile and the cell count fell from an original level of 500 to 80 cells. 

It is very common to find cyanosis of varj^ing intensity in individuals 
recemng s^phanilamide. The cyanosis in this case became marked, but 
in spite of continuing sulphanilamide it had entirely disappeared on Decem- 
ber 31 (eighth daj" of therapy). 

The patient was discharged on January 2 entirely recovered from the 
meningitis. At the time of writing he is in this hospital and Dr. Dandj'^ 
has repaired the defect in the dura causing the leak, with gratifying results. 

Case 3.— V. L. R., an 18-year-old negro, was admitted to Dr. W. T. 
Longcope’s service of this hospital, on December 24, 1937, because of 
headache, fever and delirium of 3 days’ duration. 

The family history^ was irrelevant. 

The past history was non-contributory, save for infrequent mild head- 
aches several years previously. There had been no other symptoms of 
sinusitis, and no more than the usual one or two colds a year. 

The present illness began 6 days before admission when the patient 
complained of frontal headache. There had been no pre^'ious upper respi- 
ratory infection. The headaches gradually became more severe, and 3 day^s 
before admission he began to feel feverish and developed a slight cough. 
There was occasional vomiting. He was delirious at times. There was an 
indefinite story of slight puffiness of the ey^elids. 

Examination. The patient was a w^-nourished and well-developed 
j'oung negro. He was restless and delirious. The temperature was 104° F., 
the pulse 112 and the respirations 32. The skin was hot and dry. No rash 
was seen. The right pupil was small, the left large; both reacted well to 
light. The fundi were normal. The ear drums were normal. No sinus 
or mastoid tenderness could be elicited. The tonsils were of moderate size. 
The pharjmx was moderately injected, and there was a purulent postnasal 



PNEmiOCOCCUS MENINGITIS WITH RECOVERY 105 

discharge. The lungs were clear, and the heart was not enlarged. The 
blood pressure was 120/70. The examination of the abdomen and genitalia 
was not reinarkaljlc. The dceji reflexes could not be obtained. No abnor- 
mal reflexes were elicited. The cranial ncrvc.s were intact, and there were 
no gross motor or sensor^’' changes. There was marked stiffness of the neck, 
and a positive Kernig sign. 

The blood count showed; Hemoglobin, 13.8 gm. (94%); eiythrocytes, 
4,300,000; leukocytes, 12,300 with 90% neutrophils. The blood Wasser- 
mann reaction was negative. The urine was normal. The blood cultures, 
taken on the first and second days, were sterile. 

Lumbar puncture revealed cloud}'^ spinal fluid under a iwessure of over 
55 mm. of water. There was a normal jugular response. Tlie cell count 
was 8000 per c.mm., A\ath 70% neutrophils. The stained smear showed no 
organisms, and the patient was therefore given 10 cc. of the concentrated 
New York State antimeningococcus serum, intrathecally. 

Sulphanilamide was begun, the dosage varjdng between G and 8 gm. a 
day. It was given subcutaneously in the form of an 0.8 % solution with 
1/G molar sodium lactate, or by stomach tube with sodium bicarbonate. 



Chart 3. — Case 3. V. L. R., colored maid, aged 18, meningitis due to pneu- 
mococcus Typo XX. 


Course. ^ Lumbar punctures were done every 8 hours. Culture of the 
fluid obtained at the first 7 punctures all showed pneumococcus Type XX. 
At the second and third punctures antimeningococcus serum was given. 
After the nature of the organism was determined this was discontinued, 
and 10 cc. of 1 % sulplianilamide was given, intrathecally, following drainage 
of the spinal fluid. 

On the second hospital day his clinical condition was worse. He was 
extremely restless and combative. There was a divergent strabismus. 
The heart had apparently dilated, for the apical impulse had shifted to the 
anterior axillary line. There was a marked dicrotic wave in the pulse. 
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The blood pressure remained at 120/70. The spinal fluid sulphanilamide 
levels were 4.9, 4.8 and 8.‘4 mg. %. 

On the third day the clinical condition was unchanged, save that the 
blood pressure had fallen to 90/50. Large amounts of sedatives were 
required to control the restlessness. The temperature had varied between 
101° and 103.6° F. The hemoglobin was 90%. The leukocyte count had 
risen to 17,100. The spinal fluid cell counts were 3500 and 2500, with 
spinal fluid sulphanilamide levels at 8.5 and 5.6 mg. %. Cultures remained 
positive for pneumococcus Tjqie XX. Sinus Roentgen rays were taken 
but were unsatisfactory, because it was impossible to hold the patient’s 
head sufficiently still. Examination vuth a nasopharyngoscope, however, 
showed a purulent discharge coming from the orifice of the left frontal sinus. 

Because there was no evidence of any other focus, a radical frontal 
operation under ether anesthesia was performed on tlie third hospital day 
by Dr. Samuel Crowe. A large quantity of pus was evacuated from both 
frontal sinuses. There was considerable erosion of bone in the anterior 
walls of the frontal sinuses, but no eiddence of communication m’th the 
meninges through the posterior walls was found. Cultures of the pus from 
the sinuses showed pneumococcus Tjqie XX. 

Following operation the blood pressure fell to 82/44, and he was given 
a transfusion of 600 cc. and intravenous normal sahne. On the following 
day (the fourth) his clinical condition was michanged. The spinal fluid 
cell count was 5000, but the culture was sterile, as were all subsequent 
cultures and the 2 mice inoculated with the spinal fluid intraperitoneally 
survived. The blood sulphanilamide was only 5.9 rog. % and it was felt 
that the sulphanilamide given by stomach tube was probably not being 
adequately absorbed, so the subcutaneous method only was used thereafter. 
The urine on this day showed a trace of bile and a moderate amount of 
urobilin. The sclerae were faintly icteric. 

On the fifth day the blood sulphanilamide level had arisen to 10.7 mg. %. 
The hemoglobin had fallen to 48%, and the leukocyte count had risen to 
22,000. The urine contained a large amomit of urobilin. Sulphanilamide 
was therefore discontinued, and the patient given a transfusion of 600 cc. 

There was eiddeuce of some clinical improvement. The left border of 
the heart had returned to its former position, 8 cm. to the left of the mid- 
sternal line. The blood pressure has risen to 120/70, and the dicrotic wave 
in the pulse had disappeared. At times, the patient would respond slightly 
to commands. There was, however, some blurring of the nasal margins of 
the optic discs. 

Several attempts at lumbar puncture were unsatisfactory, because of the 
extreme restlessness of the patient despite large amounts of sedatives. 
Because it was deemed imperative to determine whether or not a block had 
occurred, a 16-gauge needle was inserted in the lumbar region under ether 
anesthesia. Follmring bilateral jugular compression 300 cc. of almost clear 
fluid was obtained. The cell count was oifly 80. The needle was then 
filed ofif 1 cm. from the skin and left in place. 

On the sixth day he was much improved, and able to take fluids by 
mouth. Spinal fluid was draining freely from the needle. The hemoglobin 
was 40%, the leukocide count 32,000 and the serum bilirubin 3 mg. %. 
He was given a tliird transfusion. 

Following this he continued to improve rapidly. On the eighth da}^ the 
spinal needle was removed. The cell count had remained between 80 and 
100 cells, 70% of which were neutrophils. The hemoglobin had risen to 
68%. The leukocjde count had fallen to 12,300, and several nucleated red 
cells and 5.3% reticulocytes were present in the blood smear. Urobilin 
had disappeared from the urine. Tlie operative wound was remarkably 
clean, but some purulent discharge continued to be present in the naso- 
phar3m.x. 



Table I.—Otheh Cases of Pneumococcic Meningitis Repoiited Since 1034. 


li "S O 

il 

Sex. 

1 

Ape. 1 

Onset. 

Cell count of 
oripinal cerebro- 
spinal fluid. 

Idcnlificalion of 
organism. 

Treatment. 

1 1 F 

9 

Two days fol- 1 
lowing pncu-| 
tnonia 1 

IGOO nor c.mm.; 
mostly polys. 

N 0 organism seen in 
smear or culture 

None. 

2 j F 

1 

j 

j 

9 

otitis media; 
chronic 
mastoiditis 

2000 per c.mm. 

Pneumococcus 

Type V 

Antimeningococcus 
scrum; transfusion; 

Bulphanilnmide-;-in- 
traven., intraspin., 
intramus., subcutan. 

3 1 F 

i 

! 

i 

42 1 

i 

Four days 
after onset 
of acute sin- 
usitis 

1 

8000 per c.mm.; 
polys., 88% 

Organism identified 
in smear and cul- 
ture. pneumococ- 
! cus Typo IV 

Continuous cisternal 
drainage and cistern- 
al irrigations. 


9 

Olitis media | 
with rrcrud- i 
csccncc 1 

i 

1680 per c.mm.; 1 
polys., 88% j 

2. 2050 per c.mm. j 

No organism in the 
smear or culture 
originally 

j Organisms in smear 
and culture Gram 
diplococci with 
capsules and in 
short chains; not 
typed 

Spinal drainage; trans- 
fusions. 

5 , M i 

1 

29 1 

I 

“Primary" 7| 

1 

No statement 

Cultures said to 
have confirmed 

No treatment; 

7 "spontaneous.” 

G F 1 

i 

1 

25 j 

Six days after { 
tonsillecto- 
my 

540 per c.mm.; 

polys., 85%; 
j lymphos., 15% 

Organism in smear 
and culUirc; not 
typed 

Antimeningococcus 
and antipncumococ- 
cus sera; mercuro- 
chrome by vein. 

■ 

5 

i 

“Primary" 7! 

3500 per c.mm. 

Gram diplocoecus 
by smear and cul- 
ture; short chain 
streptococcus 

Cisternal drainage; an- 
timeningococcus ser- 
um, small amount. 

0 ? 

i 

7 

t 

f 

1 Mastoiditis 

No details 

Pneumococcus 

Typo V 

Prontylin— tabs. 1 g. 
4 h. for 7 days — no 
effect, _ discontinued 
optochin was used 
throughout. 

10* ? 1 7 1 After tonsil- 

; 1 I lectomyiind 

1 ! ethmoid op. 

7 

Stated Type XNXI 

Sulphanilamidc. 

\ 

7 

; 7 48 hrs. after 

1 j submucous 

j . resection 

1 and turbi- 
1 ! niitc op. 

7 

Stated Typo XXIX 

Sulphanilamido. 

. 

7 

1 

1 

7 

! After double 
j otitis media 
and double 
ma.stoiditi3 

7 

Stated Type IV 

Svdphanilamidc. 

11 j 

M 

59 

Chronic otitis 
media and 
mastoiditis 

1 

18,000 per c.mm.; 
almost all polys. 

Organism in smear 
and cultures; not 
typed 

“Spontaneous;” 

symptomatic. 


■ 


HH 

... 

Organism in smear 

"Spontaneous." 

13 

1 

20 

History of 
sinusitis; 
head injury 

2420 per c.mm. 

Organism in culture 
agglutinated in 
sera of Types I 
and II 

Fel ton’s scrum by vein , 
cistcrij and subar- 
achnoid space; glu- 
cose, 50%, by vein; 
MgSOr, 33% by rec- 
tum. 

.14 

1 V 

j 

i 

43 

Mild “cold" 
2 weeks be- 
fore 

1000 per c.mm.; 
numerous eryth- 
rocytes 

Organisms seen on- 
ly in smeans 

Felton's serum, Types 
I and II. 

15 

■ 

■ 

7 wks. after a 
purulent 
otitis media 

150 per c.mm.; 
polys., 80% 

Pneumococcus 

Type III by cul- 
ture 

Spinal and cisternal 
drainage; antimen- 
ingococcus scrum. 

le 

M 

28 

Head injury; 
C.S.F. from 
nose 

Fluid cloudy — no 
cell count; 
polys., 100% 

Pneumococcus 

Typo I 

Felton’s scrum — in- 
trav. and intrasp. 


^ ^ following caaes arc recovered ones from a group of 14 eases of pneumococcic 
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On the elventh day his temperature had fallen to nonnal, and aside 
from the operative wound, he was apparently perfectly well. He was 
discharged on January 23, 1928, after 32 days in the hospital. 

Discussion. Pneumococcus meningitis is a relatively uncommon 
disease. In a review of such cases reported since 1934 (Table 1) 
we are impressed with the fact that the meningitis is most com- 
monly secondary to an otitis media or sinusitis. This does not 
seem unusual inasmuch as the upper respiratory tract is a common 
habitat for the pneumococcus. 

Meningitis as a complication of lobar pneumonia would seem 
quite rare from oiu- review of the reported cases. This is quite in 
keeping vdth the generally accepted statistics. In large series’ of 
cases of lobar pneumonia meningitis occurs as a complication in 
from 0.2 to 2.4% of all cases. 

A. striking feature in the tabulated cases from the literature is 
that the evidence in manj' is very inconclusive that the causal organ- 
ism is the pneumococcus. This objection has been raised before. 
The organisms obtained in our 3 cases were identified in smears by 
Gram’s stain. The cultures of the cerebrospinal fluid revealed 
typical bile-soluble organisms. The organisms were identifled as 
Type XW pneumococcus in Case 1 ; Type XXIX pneumococcus in 
Case 2 ] and Tjqie XX pneumococcus in the last case. It seems 
beyond a doubt that. we were dealing with pure pneumococcal 
infections. The organisms, in all 3 cases, though plentiful, were 
not found in overwhelming abundance in the spinal fluid. 

The treatment in these cases was first directed at adequate 
drainage of the subarachnoid space. This played an appreciable 
role in the third case. A search for an apparent source of organisms 
in the mastoid and paranasal sinuses is of vital importance, and 
such a focus should be completely removed. It is apparent from 
Chart 3 and from the clinical description of that patient, that there 
was no improvement in the third case prior to the operation. Within 
16 hours after the operation, however, the organisms had disap- 
peared from the spinal fluid, and after 48 hours the spinal fluid 
cell count had dropped to 80, and clinical improvement had begun. 
Certainly the removal of the focus of infection which presumably 
was feeding organisms into the spinal fluid was a major factor in 
recovery in this case. No like focus could be identified in the 
first 2 cases, though it was strongly suspected in the first. 

No toxic effects from the administration of the sulphanilamide 
were noticed in the first 2 cases other than moderate cyanosis in 
Case 2, and a moderate febrile reaction in Case 1. 

The marked hemolytic anemia observed in the third case has been 
commented upon in other instances. It was quite severe in this case 
and it was necessary to give blood transfusions. 

No specific antipneumococcus serum w'as used. 

The sulphanilamide was given orally in all the cases and, in addi- 
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tion, it was given intrathecally and subcutaneously in the third case. 
Whether this patient would have survived without the additional 
use of sulphanilaniide is a matter of conjecture. However, we feel 
reasonably certain that this drug was responsible for recovery in 
the first 2 cases. In 1 of the cases recently reported by Basman 
and Perlcy- a similar beneficial effect is shoAvn. 

Summary. Three cases of pneumococcus meningitis arc reported. 
The organism was definitely a pneumococcus and the types were 
XH', XXIX and XX respectively. The beneficial effects of sulph- 
anilamidc alone in Cases 1 and 2; and, with other procedures in 
Case 3, are demonstrated. 


Wc are intlcblod to Dr. Perrin Look for liis helpful guiflancc in the preparation 
of this report. 
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BOOK REVIEWS AND NOTICES 


Tissue Reaotons in Bone and Dentine. A morphobiological study of 
the formation and the dissolving of hone and dentine. By ake Wilton, 
M.D., Assistant Professor and Lecturer in Pathology at the Caroline 
Institute, Stockholm. Pp. 194; 64 illustrations and 5 plates in color. 
London; Henry Kimpton, 1937. Price, 15/. 

The hook contains a summary' of the results of the studies of the author 
on hone and dentine. In the first part the author discusses osteogenesis 
and dentinogenesis. The conclusion is drawm that the maturity of the 
matrix depends on the differentiation of the bone and dentine forming cells. 
Cells of low differentiation form but an immature matrix, which is trans- 
formed into mature matrix only after the cells have been fully differentiated. 
Though differentiation and proliferation usually appear to be antagonistic, 
under certain conditions as in rachitis or achondroplasia, a factor (N-factor) 
makes its appearance, which brings about an abnormally slow differentia- 
tion with a simultaneous decrease in proliferation (N-reaction). 

In the second part of the book the author presents his findings on osteo- 
Ipis and dentinolj^sis. He distinguishes: 1, active bone resorption occur- 
ring in young bone, which is characterized by unmasking and dedifferenti- 
ation of the osteocytes, which again proliferate and transform into other 
cells. This resorption has been observed bj' the author in experimental 
osteolysis by parathormone, Paget’s disease, scun'y and osteogenesis 
imperfecta; 2, passive bone resorption, in older bone the osteocytes of which 
have lost the ability of dedifferentiation. This resorption is accomplished 
bj' reticuloendothelial cells; 3, lingering bone resorption which is interpreted 
as ph^^siologic dedifferentiation of bone cells not accompanied by prolifera- 
tion of osteocjdes. The author believes that the alterations in scurvy and 
osteogenesis imperfecta are produced by a factor (I^’’-factor) which brings 
about abnormal dedifferentiation with abnormal increase in growth (IV-reac- 
tion). Tlie N- and W- factors have, however, nothing to do with the real 
genesis of the diseases. Although the description and pictures given by 
the author did not con^dnce the reader of the soundness of his deductions, 
the book certainlj'- must be regarded as valuable and should be thoroughly 
studied by the student of bone diseases. W. E. 


Clinic.al UniNAnysis and Its Intekpretation. _ By Robert A. Kildufee, 
A.M., M.D., F.A.S.C.P., Director of Laboratories, Atlantic City Hospital; 
Pathologist, Atlantic Count}' Hospital for Tuberculous Diseases, etc. 
Pp. 4^; 40 illustrations. Philadelphia; F. A. Davis Co., 1937. 

Dr. Kilduffe here brings out an easily readable book for the practitioner 
to use in his office, but insufficient in detail for the beginning medial student 
and too clinical in its interpretation for the laboratory technician. He 
enumerates and describes methods of distinct value that can be performed 
in a small office laborator>' and discusses the interpretation of such examina- 
tions for the physician. He covers many tests in the book but does not 
specify the reaction, either ph 3 'sical or chemical, that makes the test possible. 
Even the busy practitioner in his leisure moments might like to know why 
certain reagents are needed in the performance of an analysis. An addition 
of this sort would not be too long. Many of the procedures give a presump- 
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live result but wlien greater accuracy is needed additional tests are set 
forth. An excellent feature is the enumeration of certain fallacies that 
modify the interpretation of the results obtained in various ana^’^ses. 

In the introduction the present concepts of urinary jjhysiology are briefly 
but thoroughly considered to give a basis for later evaluations of laboratory 
findings. 

A chapter is devoted to the collection and preservation of urine for vari- 
ous analyses. As so many specimens are collected and preserved improperly, 
this section is of great value to the office assistant. 

The somewhat involved mathematical calculations necessar 3 ’’ in determin- 
ing renal functional te.sts are simplified as much as feasible. Exact instruc- 
tions as to methods for performing the tests from the injection of test sub- 
stances to the calculations of the results are set forth. This chapter is what 
many physicians have long sought for. 

A brief section is devoted to the endocrine aspects of the urine and the 
methods of pregnancy diagnosis are enumerated. A discussion of the 
accuracy of the tests and applications in conditions other than pregnancy 
is included and is quite satisfactorj' for the practitioner. No bacteriologic 
methods of urine examination are given but presumptive methods such as 
smears are presented. This is frequently sufiicient in the office laboratory. 
There are a number of errors in proof reading that are easily picked up. 

H. F. 


Neuere Ergebnisse auf DEM Gebiete der Krebskrankiieiten. Fort- 
bildungskurs der Berliner Akadcmie fiir arztliche Fortbildung (vom 19. 
bis 26, Oktober, 1936). Herausgegeben von Prof. Dr. C. Adam und 
Prof. Dr. Auler. Fortj'-four Contributors. Mit einem Vorwort von 
Geheimrat Prof. Dr. Borst, Miinchen. Pp. 366; illustrated. Leip- 
zig: S. Hirzel, 1937. Price, Papet, Rm. 12; Bound, Rm. 13.50. 

This book is based upon a series of lectures delivered by 47 specialists in 
oncology. The aim of these lectures was to present to practicing physicians 
a survey upon the more important piiases of cancer research, and particu- 
larlj"^, to discuss the newer advances made. 

A great variety of subjects are covered. There are lectures on the signifi- 
cance of the experimental study of cancer, the etiologic relation of virus to 
cancer, the factors of heredity and race, and many other problems of like 
interest. Two chapters deal with the occurrence of tumors among domestic 
animals, and in plants. About half of the book is devoted to subjects of more 
.specialized interest, such as carcinoma of the stomach, the lungs, the skin, 
the intestines, and of various other organs. Finally there are chapters on 
treatment with surgery, Roentgen rays and bv other agents. To many of the 
lectures an excellent bibliography is appended. 

The book is good as a survey, but it is in no sense a systematic text- 
book. Witli the present day interest in cancer, a collection of lectures 
such as this is welcome and fulfills a useful purpose. 

. B. L. 


Applied Pharmacology. By A. J. Clark, M.C., M.D., F.R.C.P., F.R.S., 
Professor of Materia Medica and Pharmacology in the University of 
Edinburgh, etc. Pp. 678; 84 illustrations. Sixth edition. Philadel- 
phia: P. Blakiston's Son & Co., Inc., 1938. Price, $5.00. 

For this edition the book has been rearranged and a considerable amount 
of_ new material dealing with hormones, vitamines, and chemical trans- 
mitters has been added. Considering its relatively small size, the amount of 
information is surprising, and this is particularly true of the rdsum^s of the 
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physiology of the various body systems which precede discussions of the 
actions of drugs upon them. In some respects, notably the biochemistrj'' 
of dnig actions, this book is so modern as to be ahead of its time, affording 
a glimpse of what the pharmacolo^ of the future may look like; in other 
respects it is behind the times. This is to be expected, since one of its chief 
merits is brevity achieved by selection of material which the author deems 
most valuable. For a complete presentation of all the available facts other 
books must be consulted. The book deserves high recommendation for the 
physician and student as_a stimulating, modern presentation of the existing 
ph 3 ’’siologic and biochemical basis for therapeutics. 

C. S. 


Erbkrankheit tiND Fertiutat. Mikropathologie der Spermien erb- 
kranker Manner, von Dr. med. et med. vet. H. Stiasnt, Assistent der 
chirurgischen Abteilung des stadtischen Krankeidiauses "Am Urban,” 
Berlin, und Dr. med. K. D. J. Generales, Jr., Lowell, Mass. z. Zt. 
Volontarassistent der chirurgischen Abteilung des stadtischen Kranken- 
hauses "Am Urban,” Berlin, Mit einem Geleitwort von Prof. Dr. 
Erwin Gohrbandt. Pp. 163; 60 illustrations, 21 tables (16 in colors). 
Stuttgart:- Ferdinand Enke, 1937. Price, Paper, Rm. 27.; Bound, 
Rm. 29. 

I^E authors have availed themselves of the extraordinary clinical oppor- 
tunity resulting from the German law of July 14, 1933, to study the correla- 
tion between fertility and heritable disease. Their attention has been 
directed principally to the morphology of the spermatozoa. In healthy 
fertile men it was found that 19% of the spermatozoa could be classified 
as morphologically abnormal; in men suffering from inheritable disease it 
averaged that 63.85% of the spermatozoa were abnormal. Actual figmes 
ranged from 75.1% abnormality in chronic alcoholism to 53.8% in schizo- 
plirenia. It was impossible, however, to correlate the type or degree of 
abnormality to any specific heritable disease. This very excellent mono- 
graph is profusely illustrated with microphotographs and colored dravdngs 
of the various types of abnormal spermatozoa. 

B. H. 


Fearfxjllt and Wonderfully Made. The Human Organism in the 

Light of Modern Science. By Renee von Eulenburg-Wierner. Pp. 

472; 17 illustrations. Hew York: The Macmillan Company, 1938. 

Price, S3.50. 

This book attempts in a brief cpmpass to e:^ress for the la 3 man or the 
elemental^’' student the basic facts of life. This difficult task has been ad- 
mirably achieved. The facts are simply stated without undue use of techni- 
cal terms; where technical terms are employed thej"^ are adequately ex- 
plained. The ground is covered in an amazingly small number of pages, 
but in spite of this there is so much detail that the average physiologist 
will learn much that he has not prexdously known. The information given 
is amazingl 3 ’- accurate, considering the scope of the book. The lajman 
should find it of great interest, even that part which may prove not com- 
pletety intelligible owing to its complexity. Students of biolog 3 ' entering 
this field will find the statements clear and concise, but giring man 3 " facts 
for digestion and later assimilation. 

However, the outstanding contribution of the book is the author’s pomt 
of riew. Looking at biology from the detached -vdewpoint of the philoso- 
plier, she regards ph 3 ’siologic statements as being made in terms of matter 
which probably does not exist in the concrete form which we commonly 
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attribute to it. She quotes Eddington’s statement that if one could con- 
dense the protons and electrons that constitute the average adult body to a 
l)crfect solid, the mass would be just barely visible by the use of a micro- 
scope. She regards therefore the materialistic concejitions of the ])hysiolo- 
gist as mere conventions used to exprc.ss partial knowledge of yerj' complex 
situations. She says “ Man cai\not penetrate beyond the image of his 
mind, beyond the manifestation of energj' which he himself is.” The lay- 
man or the student commencing the study of biology cannot remember too 
often that the statements that he learns are onljy partially true. Any 
biologist or otlier scientist would be wise also to remind himself frequently 
of this fact. The book should be of much value to many different types of 
readers. H- B. 


Genital Abnormalities, HERMAPnRor>iTis.M, and Related Adrenal 
Diseases. B 3 ' Hugh Ha.mpton Young, M.A., M.D., Sc.D., F.R.C.S.I., 
D.S.M., Profe.ssor of Urolo©^ The Johns Hopkins University; Visiting 
Urologist, Brad\’ Urological Institute, The Johns Hopkins Hospital. Pp. 
649; 379 illustrations, containing 534 drawings bj' William P. Didusch. 
Baltimore: The Williams & Wilkins Compan}', 1937. Price, SIO.OO. 
Aphrodite, as a result of a celestial union with Hermes, brought forth 
an extraordinar 3 '’ child, one endowed with the attributes of both father 
and mother. Unable to determine the sex, the 3 ’’ decided to affix both their 
names, and their child has gone down in histor 3 ' ns Hermaphroditos. After 
this picturesque and mythical origin, these unfortunates have suffered 
cruelly from the advancing standards of morals and have found scant 
comfort from the attentions of lawmakers, historians, mythologists, poets, 
sculptors, painters and physicians. 

The author of this unique monograph intended originally to present a 
group of remarkable genital abnormalities which he had encountered and 
treated surgically; but both interest in the subject and scope of opportunity 
grew, unfolding unexpected and hitherto undescribed conditions— anatomic, 
pathologic, endocrine and ps 3 '^chologic— which were intimately associated 
with each . clinical problem. This large and well-illustrated volume pre- 
sents his trials and successes Avith 55 cases of the most e.xtraordinary 
examples of embryologic dysfunction and congenital abnormality that have 
ever ^en assembled. Di\dded into 22 chapters, the material ranges from 
the simple cases of hypospadias and epispadias (Avith depiction of the 
author’s original and successful operative corrections) .through his 17 cases 
of pseudohermaphroditism to culminate in the addition of the tAventieth 
proven case, in the Avorld’s literature, of hermaphroditismus verus. Like- 
Avise are incorporated his G cases of adrenalectomy and a complete discus- 
sion of the adrenal-genital syndrome. Perhaps the most outstanding 
featime is the excellent result of the combination of the author’s exquisite 
surgical technique and the artist’s ability to depict the operative steps 
by his brilliant illustrations. It is a unique and an intensely human docu- 
ment, Avhich lends a promise of a happier future to these unfortunate social 
pariahs. A. R. 


The Negro’s Struggle for Survival. A Study of Human Ecology. 
By S. J. Holmes, Professor of Zoolo^ in the University of California. 
Pp. 296; 10 illustrations and 50 tables, also appendix of 31 tables. Berke- 
ley, Calif: University of California Press, 1937. Price, .S3.00. 

This monograph deals with a subject Avhich has stimulated much specu- 
lation, but little of scientific value, dealing directly Avith the whole subject, 
has been contributed. "The biological trend of the American negro cannot 
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fail to have an important influence upon the people of the United States in 
many ways,” as the author states. 

He has made a thorough study of the problem of the survival of the 
negro from the biologist s point of vdew and collected much material bearing 
on the interracial struggle for existence between the white and colored races 
in this countrjn The factors influencing the growth and the b'mitations of 
the negro race, the effects of negro migration, of interbreeding with the 
white race and other biologic phenomena obsenmble in the negro race are 
discussed. The interpretation of all the interacting factors and the ulti- 
mate outcome of the complex biologic problems which the coexistence of 
the two races creates cannot be foretold. The author has, as he says, been 
brought face to face with a number of uncertainties which allows only a 
discussion of possibilities wliich may influence future national policies. No 
one can say what the ultimate fate of the negro in America is to be. This 
book is a scholarly analysis of the problem, and contains much material 
derived from the field of medicine regarding the relative effects of disease 
on the white and colored races. G. R. 


The Biology of Pneumococcus. The Bacteriological, Biochemical, and 
Immunological Characters and Activities of Diplococcus Pneumonis. 
Bj' Benjamin White, Ph.D., with the collaboration of Elliott Stirling 
Robinson, M.D., Ph.D., and Laverne Almon Barnes, Ph.D. Pp. 799; 
illustrated. New York; The Commonwealth Fund, 1938. Price, §4.50. 
A monograph on the pneumococcus is o]jportune at a time like the 
present, when the attention of the public is being attracted to the pneumo- 
coccus and pneumococcal pneumonia. This book fills a considerable want. 
The completeness with which the author has treated such phases of the 
pneumococcus as its history, biochemistrj', dissociation, pathogenicity, 
chemical constitution, specific polysaccharide-splitting enzjmies, anti- 
genicity, immunology, chemotherapy, production of antipneumococci 
serum and the serum treatment of lobar pneumonia makes the book valu- 
able to the student, teacher, laboratory worker and clinician; in fact, 
valuable to almost anybody with a more-than-average interest in science 
or medicine. The research worker, no matter what phase of the pneumo- 
coccus he maj' be investigating, has here a valuable aid. The appendix, 
containing methods for preparation of the more important media, isolation 
and type determination of the pneumococcus, preparation of bacterial 
enzjmies capable of decomposing capsular polj'saccharides, serologic reac- 
tions and directions for the production and testing of diagnostic and thera- 
peutic antipneumococcic serum, makes the book a valuable reference work 
in any laboratory. The bibliography of 1593 articles gives some idea of 
the thoroughness of the book and its potential value to any user. 


Digestive Tract Pain. Diagnosis and Treatment, Experimental Observa- 
tions. By Chester M. Jones, M.D., Assistant Professor of Medicine, 
Harvard Universitj'; Phjmieian, Massachusetts General Hospital. Pp. 
152; 5 illustrations. New York: The Macmillan Companj^ 1938. 
Price, §2.50. 

This brief monograph deals with the tjiie and location of pain which 
follows distention of various portions of the gastro-intestinal tract. It is 
based on a series of careful experiments in which a balloon attached to 
the distal end of a rubber tube was introduced, under the fluoroscope, to 
any desired region from esophagus to rectum and then distended until 
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pain was produced. Tlic character and location of the pain was carefully 
observed. The results arc ciiitomizcd iji a series of clear diagrams. The 
latter chapters consist of brief abstracts of clinical cases in w’hich especial 
attention is directed toward localization of gastro-intestinal lesions, using 
as a guide the data obtained from the experimental study. Their intensely 
practical value becomes apjiarent when one observ’^es that careful analysis 
of the nature and location of digestive tract pain is in itself often as diag- 
nostically informing as more elaborate and costly study. The author is to 
be commended both on the content of the monograph and on its brief, 
direct presentation. K. E. 


Fractures and Dislocations for Practitioners. By Edwin 0. 
Geckeler, M.D., Fellow of the American College of Surgeons; Fellow 
of the American Academy of Orthopaidic Surgeons. Pp. 252; 213 illus- 
trations. Baltimore: William Wood & Co., 1937. Price, S4.00. 

The author states that the purpose of the book is to condense the subject 
of fractures and dislocations without the omission of important details. 
This little volume has 32 chapters and a short bibliography at the end of 
each chapter. Some of the sections are so short that they might well have 
been excluded. The material dealing with bone repair is totally inadequate 
for even a fair knowledge of the process. Without any preliminary expla- 
nation, the statement is made that “It is well known that phosphatase is 
found in large quantities at the site of fractures.” There are numerous 
similar instances in the text. Although the volume is intended in large 
part for use by general practitioners such subjects as subcutaneous leverage, 
transfixion and even open reduction are discussed. The dangers of attempt- 
ing to do this in so small a voluine arc self-evident. There is, however, 
much in tliis little volume which will be of interest to general practitioners. 
Tiie sections on roentgenograms and the medico-legal aspects of fractures 
are good. 

The work will be of value to students ’who wish rapidly to review the 
subject and to practitioners who want a small ready reference volume. 
Many of the fractures discussed such as fractures of the vertebral, pelvis, 
humerus, femur, etc., are best treated by men who have had special training 
in fracture work and who have affiliations which permit of hospitalization. 
From this viewpoint, if the book was even in part intended for surgeons 
interested in fractures the volume is much like a compendium. The 
illustrations are good, and the type and paper excellent. The index is 
complete. I. R. 


The Role of Chemiotaxis in Bone Growth. By A. P. Bertwistle, 

M.B., Ch.B., F.R.C.S. (Edin.). Pp. 69; 32 illustrations. London: 

Henry Kimpton, 1937. Price, 8/6. 

This monograph, by a British roentgenologist, deals with normal and 
])atiiologic bone growth. A law is propounded “that whenever young 
fibrous tissues, particularly young blood-vessels, come into contact with 
bone or a calcified deposit, new bone formation occurs.” The Wous tissue 
growth contacts the bone or calcium deposits as a result of “disruptive 
chemotaxis.” The term “disruptive chemotaxis” is defined as “the poAver 
of certain hard substances of attracting and drawing into themselves certain 
soft, living substances.” The thesis is interesting, not entirely new, and 
certainly not proven by the author, who is handicapped by thinking in 
terms of the gross pathology of the roentgenologist rather than in the terms 
of the cellular changes of the pathologist. G, W. 
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Primary Carcinoma of the Lung. By Edwin J. Simons, M.D., Mem- 
ber of the Staff, St. Gabriel’s Hospital, Little Falls, Minn., and Lyman- 
hurst Health Center, Minneapolis, Minn.; Visiting Consultant in Medi- 
cine, Minnesota State Sanatorium, Ali-gu'ah-ching, Minn. Pp. 263; 
30 illustrations and 1 colored plate. Chicago: The Year Book Pub- 
lishers, Inc., 1937. Price, 55.00. 

This small monograph on primary carcinoma of the lung was written by 
a general practitioner for general practitioners. It will, however, prove 
of interest to internists, surgeons, roentgenologists and pathologists. The 
historical aspects and incidence in this and other countries, the etiologj^ and 
pathologj’^ of the condition are carefully covered, though it is pre-eminently 
clinical in its approach. Dia^ostic methods which can be used by the 
general practitioner or specialist, and differential diagnosis are fully re- 
viewed. Sputum and pleural fluid examination is described and the use 
of bronchoscopy as a diagnostic aid is included. The various methods of 
therapy are comprehensively covered; simiptomatic treatment, radiation, 
bronchoscopic treatment and surgery. More than 5000 proven cases of 
pulmonary cancer are analyzed. The bibliograph 3 ’^ includes approximately 
500 papers. In the preparation of the work the author had had the advice 
of Wangensteen, Rienhoff and Graham, and has drawn freely from the 
works of leaders in the field of pulmonary diseases. 

The illustrations are excellent. It is, I believe, the best available short 
monograph on the subject. It can well be compared with Alexander’s 
monograph on the Surgery of Pulmonary Tuberculosis, written some years 
ago. Here is a volume that should find a place in the libraiy of many 
physicians and specialists. They will all be wiser for having read it. 

I. R. 


Synopsis of Digestive Diseases. By John L. Kantor, Ph.D., M.D., 
Associate in Medicine, Columbia University; Gastroenterologist and , 
Associate Roentgenologist, Montefiore Hospital for Chronic Diseases, 
New York. Pp. 302; 40 illustrations. St. Louis: The C. V. Mosby 
Company, 1937. Price, 53.50. 

This small volume is dudded into 4 sections, dealing with: 1, Such 
general considerations as diagnostic and therapeutic methods, functional 
and allergic disturbances of the gastro-intestinal tract; 2, a systematic 
description of digestive disease from mouth to anus; 3, diseases due to 
intestinal parasites; and 4, digestive symptoms of extra^ligestive disease. 
It is obvious that the sjmoptic treatment of such a vast field requires a 
brexdty ivhich is at one time a boon to the student and busj" practitioner, 
and a strict limitation of the usefulness of the volume. The author's wide 
e.vperience makes liim well qualified to condense the material into a practical 
compend. Its only shortcomings are inherent in .the very nature of an 
cnitome rather than in the selection and presentation of its contents. 

T7T 


External Diseases of the Eye. By Donald T. Atkinson, M.D., 
F.A.C.S., Consulting Ophthalmologist of the Santa Rosa Infirmarj’' and 
the Nix Hospital, San Antonio, Texas; Fellow of the American Academj' 
of Ophthalmologj" and Oto-Larjmgology. Pp. 718; 494 illustrations. 
Second edition, thoroughly revised. Philadelphia: Lea & Febiger, 
1937. Price, 5^00. 

This book deals with those conditions of the ej'e which do not require 
elaborate equipment for diagnosis. 'There are no recent publications in 
English covering only this field. However, the author has included in this 
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edition brief reference to slit lamp microscopy and to orthoptic training. 
The numerous illustrations, manj'^ from drawings or wax models by the 
author, are almost diagrammatic in the method of presenting the pathologic 
lesion illustrated. In the last section of the volume is a convenient oph- 
thalmologic fonmilary. 

The text deals with glaucoma, cataract and conditions of the ocular 
muscles, as well as of conditions lijnited in a strict semse to the external 
diseases of the eye. Operative treatjnent and technique occupy a promi- 
nent part of each section of the book. The experiences and the preferences 
of the author arc presented. 

The volume is one that should be particularly useful to general practi- 
tioners and students. It would also be useful to one jwactising where ocular 
complications of leprosy are seen. W. F. 


Love and ILvmNEss. Intimate Problems of the Modern Woman. By 
I. M. Hotep, M.D. With a Prefatorj’^ Note by Logan Clendenning, 
M.D. Pp. 242. New York: Alfred A. Knopf, 1937. Price, S2.00. 
This book deals with the little discussed side of the conflict between the 
basic instinctive drive for sexual satisfaction and the restricting forces of 
moral, religious and social ideals. It gives sanction and solace to the satis- 
fjnng of these instincts, stating frankly the dangers encountered, the price 
paid, and the difficulties encountered in this procedure, and briefly (and 
glibly?) gives suggestions for coping -with these factors. 

The tone and temper of the book is a bit disappointing for one wdth the 
background of the author, “I. M. Hotep (?),” and the reader wonders if 
the frustrated female coming for help will be able easily to lay aside moral, 
religious and social scruples as is suggested. The crjdng need for revision 
of divorce, contraception and abortion laws to meet modern needs more 
adequately is forcefully stressed. This portrayal of a controversial subject, 
under correct supervision and guidance, can be of distinct use in handling 
this type of problem. L. S. 


A Practice of Orthopedic Surgery. By T. P. McMurray, M.B., 
M.Cii., F.R.C.S. (Edin.), Director of Orthopedic Studies and IjecturOr 
in Orthopedic Surgery, Liverpool University; Honorary Orthopedic 
Surgeon, David Lewis Northern Hospital, etc. Pp. 471; 178 illustrations. 
Baltimore: William Wood & Co,, 1937. Price, S5.00. 

This excellent volume is dedicated to Sir Robert Jones. The author 
has in compact and concise form given a description of the basic principles 
underlying the treatment of orthopedic surgery. The details of many 
operative procedures have been wisely omitted. No reference is made to 
the treatment of fractures. There are 25 chapters and a very satisfactory 
index. The entire text is written from the point of view that “As ortho- 
psedic surgery is concerned largely with growing and developing tissues 
the outlook of the surgeon should be essentially conservative.” Some 
American orthopedists will not agree fully with this conception but to the 
Reviewer the case which the author makes for it is a good one. The view- 
point that medicine and surgery are interdependent is constantly kept in 
mind and adds greatly to the value of the work. The photographs are 
clear, the roentgen ray reproductions good and the diagrammatic sketches 
ex'ceUent. 

Covering splints and apparatus, adhesions and anlcylosis, the various 
joints apd their diseases, the spine, the feet, the sequelai of poliomyelitis, 
certain injuries to peripheral nerves, the affections of muscles and tendons, 
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rickets, and the general dyscrasias and tumors of bone in a single small 
volume is an accomplishment. To have done this so that it proves valuable 
to general practitioner, general surgeon and specialist is a real achievement. 

I. R. 


Contributions to Medical Research. Anniversary Volume. Scientific 
Contributions in Honor of Joseph Hersey Pratt on His Sixty-fifth Birth- 
day. (Reprinted from articles appearing in Annals of Internal Medi- 
ine.) By His Friends. Pp. 9^; illustrated. Printed bj’’ Lancaster 
Press, Inc., Lancaster, Pa., 1937. Price, S7.00. 

The sixty-fifth birthday of Joseph Hersey Pratt, M.D., of Boston, was 
recently celebrated and the event felicitously memorialized bj' his friends 
in the profession cooperating to publish this volume in his honor. It 
would be impossible properly to reidew in the, necessarily, limited space 
of this colunm the 80 interesting medical presentations by Dr. Pratt’s 
friends and associates. In the Reidewer’s opinion each essay may be read 
with sustained interest and pleasure. 

One also finds listed the references to 120 contributions to medical litera- 
ture by Dr. Pratt. The first article appeared, in 1895, wliile Dr. Pratt 
was an undergraduate medical student, and the latest was published in 
1937. For a doctor to have acquired 65 birthdays is, in the natural order 
of things, commonplace; but to have utilized those years as wisely, kindlj’ 
and altruisticallj’^ as Joseph Pratt has done is exceptional and noteworthy. 
One frequently hears, within and outside the medical profession, the trite 
but, unfortunately, true statement, “there are too many doctors.” Alas! 
one will never live to hear the statement, “there are too many kind, skilled 
and excellent physicians.” Joseph Hersej' Pratt, M.D., represents tlie 
medical profession at its best. He is learned, talented and skilled and 
is second to no other physician of his own, or any other city, in kindness 
and consideration for others. He is an inspiring teacher and, like all truly 
great ph 3 'siciaiis, he continues to be a life long student of medicine. May 
he long be spared to his patients, his profession, his friends, and to the 
citizens of that delightful citj', Boston. J. B. 


A Textbook of Hematology. By William AIagner, M.D., D.P.H., 
Pathologist, St. Michael’s Hospital, Toronto, Canada; lecturer in 
Patholog}’, Universitj’ of Toronto, etc. Pp. 395; 23 illustrations, 3 col- 
ored plates and 3 charts. Philadelphia; P. Blakiston’s Son & Co., Inc,, 
1938. Price, 84,50. 

In the preface the author states his purpose; to present the subject of 
hematology “in a manner acceptable to practising ph}"sicians as well as to 
those primarily interested in the study of disease bj’ laborator}' methods.” 
These twin purposes (which are to a disturbing degree definitelj’ dissimilar 
twins) are approached with creditable modesty, accuracy and simplicity. 
The binding of the handj^-sized volume is said to be “sturdy, cleanable, 
water resisting and vermin proof.” Tlie format is pleasing, the print large 
and clear, the index comprehensive and the bibliographj’ well selected. 
The photomicrographs, as is generally true, are not of much value to the 
uninitiated; and the case reports incorporated in the text should perhaps 
have been presented in small tj-pe, if at all Your Reriewer recommends 
this book to junior and senior medical students, internes, and energetic 
practitioners who want a “conservative” review of current (1937) hema- 
tologic methods, views and finding. T. F-H., Jn. 
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PuMMONARY TuBKHCULOSis IN PRACTICE. A Moclcm Conception. By 
R. C. Wingfield, B.A., M.B., B.Cii., F.R.C.P., Medical Superintendent, 
Broinplon Ilo.sjntal Sanatorium, Frimley; formerly Tuberculosis Officer, 
St. Thomas’s Ilos]Htal. Pp. 122; 25 illustrations, and 1 insert (in color). 
Baltimore: William Wood & Co., 1937. Price, .?2.50. 

A NEED is filled this compact volume, which is designed to enable the 
family pliysicinn to detect tuberculosis at a readily curable stage, and to 
cooperate with the tuberculosis specialist in the management of the tuber- 
culous patient when sanatorium care is refused or comjileted. The intro- 
ductorj- chapters, which summarize modern concepts of pathogenesis, cm- 
pha.cize that only in the end stages of disease arc the classifical symptoms 
and signs of pulmonarj’ tuberculosis obtained. The insidious clinical 
manifestations of minimal tuberculosis are described in detail, with stress 
on the need and indications for roentgenologic examination. The broad 
jirinciplcs of treatment arc discussed, with elaborate consideration only of 
details of direct concern to the practitioner. H. 1. 


Introduction to Ophthalmology. By Peter (1. Kronfeld, M.D., 
Professor of 0[)hthalmolog}’-, The Peijiing Union Medical College. Pje 
331; 32 text illustrations and 5 plates. Springfield, 111.: Charles C 
Thomas, 1938. Price, .?3.50. 

This verj' interesting book is intended to supplement a textbook of 
ophthahnologj' for the undergraduate medical student. It is not intended 
as a tc.xtbook and could not be used as such. It contains much of interest 
to practising ophthalmologists and can be recommended for its original 
points of view. F. A. 


The Brain and It.s Environ.ment. By Jo.skph Barcroft, Professor of 
Ph}'siologj% Cambridge University. Pji. 117; 30 illustrations. New 
Haven: Yale University Press, 1938. Price, S2.00. 

This series of 3 lectures was delivered under the auspices of a foundation 
devoted to “apiilication to human welfare .... b}' the building up of the 
truths of science and philo.sophy into the structure of a broadened and 
purified religion.” Without this clue we should be puzzled to account 
for the title under which masquerades an interesting account of the author’s 
recent work upon the physiology of the sheeji embryo. 

The first lecture pre.sents an anabasis of fetal movement; the second 
deals with the .shifts at birth in blood-vo.sscls, blood gases and their trans- 
port, and respiration. _Up to this point, an array of new results is woven 
into a logical pattern with the clarity and charm of the author at his best. 
The last chapter .sketches the familiar picture of tlie nervous responses to 
extreme shifts in tension of the blood gases in the adult human. 

G. McC. 


NEW BOOKS. 

A Texlhook of Clinical PaUwlogy. Edited by Roy R. Krackb, Emory 
University, Georgia, with the assistance of Doctors A. P. Briggs, L. W. 
Diggs, George Herrmann, F. M. Johns, F. B. Johnson, R. McBur- 
NEY, H. E. Mblenby, a. J. Miller, F. P. Parker, V. P. Sydenstricker 
and J. G. Wahlin. Pp. 507; 205 illustrations and 31 plates (19 in color). 
Baltimore: William Wood & Co., 1938. Price, .$6.00. 
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T/w Anemias. With Special Reference to Pernicious Anemia and the Use 
of Liver Extracts and Supplementary Factors in the Treatment of 
Anemias. Supplement. Blood Morphologj'^ in Diagnosis. A Series of 
Six Articles Reprinted from The Physician’s Bulletin. Pp. 98: 7 colored 
plates. Indianapolis: Eli Lilly and Company, 1938. 

Leuhemia and Allied Disorders. By Claude E. Forkner, A.M., M.D., 
Assistant Professor of Clinical Medicine, Cornell University Med'icd 
School, and Assistant Attending Phj^sician, New York Hospital, etc. 
Pp. 333; 73 illustrations and 6 colored plates. New York: The Mac- 
millan Company, 1938. Price, 85.00. 

AtJdelic Injuries. Prevention, Diagnosis and Treatment. By Augustus 
Thorndike, Jr., M.D., Surgeon in the Department of Hygiene, Harvard 
University; Assistant in Snrge^, Harvard Medical School, etc. Pp. 208 ; 
104 illustrations. Philadelphia: Lea & Febiger, 1938. Price, 83.00. 

League of Nations. Bulletins of the Health Organisation. Vol. "iH, No. 5 
(October, 1937) and No. 6 (December, 1937). Pp. 211 (No. 5), 258 
(No. 6). New York: Columbia University Press, 1938. Price, 65c each. 

Pediatric Surgery. By Edward C. Brenner, A.B., M.D., F.A.C.S., Direc- 
tor of Surgery, Riker’s Island and Detention Hospitals; Attending 
Surgeon, Midtoum Hospital, etc. Pp. 843; 293 illustrations. Phila- 
delphia: Lea & Febiger, 1938. Price, 810.00. 

The Biological Standardisation of the Vitamin. By Katharine H. Coward, 
D.Sc., Reader in Biochemistry, University of London; Head of the 
Nutrition Department, Pharmaceutical Society of Great Britain. Pp. 
227; 44 figures and 29 tables. Baltimore: William Wood & Co., 1938. 
Price, 84.50. 

Thoracic Surgery. A revised and abridged edition of Sauerbruch’s Die 
Chimrgie der Brustorgane. By Ferdinand Sauerbruch, Professor of 
Surgery in the University of Berlin, and Laurence O'Shaughnessy, 
F.R.C.S., Hunterian Professor in the Royal College of Surgeons of 
England; Consulting and Thoracic Surgeon to the British Legion Sana- 
torium, Preston Hall, and to the Nottinghamshire County Council, etc. 
Pp. 394; 215 illustrations and 15 colored plates. Baltimore: William 
Wood & Co., 1937. Price, 813.50. 

Christianity and Sex. By Richard C. C.abot, M.D. Pp. 78. New York: 
The Macmillan Company, 1938. Price, 81.00. 

Essentials of Obstetrical and Gynecological Pathology with Clinical Correla- 
tion. Bj' Marion Douglass, M.D., F.A.C.S., Assistant Professor of 
Gjmecolog}’', Western Reserve University; and Robert L. Faulkner, 
M.D., Senior Clinical Instructor in Gynecology, Western Reserve Uni- 
versity. Pp. 187; 148 illustrations. St. Louis; The C. V. Mosby 
Company, 1938. Price, 84.75. 

Internships and Residencies in New York City, 1934-1937. Their Place 
in Medical Education. Report b 3 ’' The New -York Committee on the 
Study of Hospital Internships and Residencies. Jean Alonzo Curran, 
M.D., Executive Secretary. Pp. 492. New York; The Commonwealth 
Fund, 1938. Price, 82.50. 

This study, sponsored in 1934 by the Conunonwealth Fund, has been carried on 
by a large committee of New York physicians. The report deals with such topics 
as “Resources for Intern and Graduate Education in New York City;” "The 
Histors' of Internships and Residencies;” “The Relation of Intern and Graduate 
Education to Practice; A Survey of 1904 Practicing Physicians, Graduates of 
New York City Medical Colleges;” “Geographic Distribution of the Medical 
Colleges Suppbdng House Staffs to New York City Hospitals;" “Factors Contrib- 
uting to House St.aff Efficiency;” "Hospital Libraries and Their Use;” "Prepa- 
ration and Training of the Intern;’’ “Organization of the Internsliip Program 
and Capacity of the Hospital in Relation to Quality of the Internship;” “Resi- 
dencies and Fellowships in Now York' City Hospitals.” There are IGO pages of 
appendices, including an 18-page bibliography. 
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Les E-pidcinics cl Lcs Perturbations Electromag netiques dn Milieu Exleriexir, 
By Prof. Dr. A.-L. Tchijevsky. Pp. 239; 120 illustrations. Paris; 
Editions Hippocratc, 1938. Price, 40 fr. 

Some Account of the Pctxnsglvmxia Hospital From Its First Rise to the 
Beginning of the Year 1938. By Francis R. Pacicard, M.D. Pp. 133; 
illustrated. Philadelphia; Printed the Engle Press for the Penn- 
sylvania Hospital, 1938. Price, S2.50. (Books are obtainable from the 
Pennsylvania Hospital, Sth and Spruce Streets, Philadelphia, Pa.) 

Advances in the Therapeutics of Aixtimoxiy. By Prof. Dr. Phil. Nat, 
ILvns Schmidt and Dr.-med. F. M. Peter. With a Preface by Dr. 
Philip Manson-Bahr, C.M.G., D.S.O., M.D., F.R.C.P. Pp. 257; 10 
illustrations. Txipzig; Georg Thieme, 1938. Price, Paper, M. 18; 
Bound, U. 19.50. 

Papicorlh. The Sims-Woodhead Memorial Laboratory. Research Bulletin 
for 1937. Vol. 1, No. 2. Illustrated. Papworth; Pendragon Press, 
1938. 

Human Poivcrs and Their Relations. Bj' K. W. Monsarrat. Pp. 289; 
60 figures. Ixindon; Hodder & Stoughton, Ltd., 1938. Price, 10/6. 

NEAV EDITIONS. 

Klinili xind Thcrapic dcr Herzkrankheilen und der Gefdsscrkrankungen, Vor- 
trage fur Praklische Aerzte. By Privatdozent Dr. D. Scherf, in Wien. 
Pp. 319; 10 illustrations. Fourth edition, Wien; Julius Springer, 
1938. Price, Paper, Rm, 7.20; Bound, Rm. 8.40. 

A Diabetic Primer for Children. By Alfred E, Fischer, M.D., Adjunct 
Pediatrician and Chief of the Children’s Diabetic Clinic, Mount Sinai 
Hospital, New York City, etc. Pp. 53 (Htliopnnted). vSccond edition. 
Privately published. Copies maj’’ be obtained from Dr. Alfred E, Fischer, 
73 East 90th St., New York City. 

Pharmaceutical Latin. For Pharmaceutical, Medical, Dental and Veterin- 
ary Students and Practitioners, By Jacob S. Dorfman, Assistant 
Professor of Pharmacy, Columbus University College of Pharmacy, etc. 
Pp. 146. Second edition, thoroughly revised. Philadelphia; Lea & 
Febiger, 19.38. Price, S2.00. 

Tuberculosis Among Children and Young Adults. By J. Arthur Myers, 
Ph.D., M.D., F.A.C.P., Chief of Medical Staff and Director of Tuber- 
culosis Activities, Lymanhunst Health Center; Professor of Preventive 
Medicine, University of Minnesota, With Chapters by C. A. Stewart, 
M.D., Ph.D., Clinical Professor of Pediatrics, University of Minnesota; 
Paul W. Giessler, M.D., F.A.C.S., A.ssistant Profe.ssor of Orthopedic 
Surgery, University of Minnesota. An Introduction by Allen K. 
Krause, M.D., Lecturer in Medicine, Johns Hopkins University. Pp. 
401; 71 illustrations. Second edition. Springfield, 111.; Charles C 
Thomas, 1938. Price, S4.50. 

Progressive Relaxation. A Physiological and Clinical Investigation of Mus- 
cular States and Their Significance in Psychology and Medical Practice. 
By ^Edmund Jacobson, A.M., Ph.D., M.D,, Laboratory for Clinical 
Physiology, Chicago. Pp. 494; 89 illustrations and 10 tables. Revised 
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PELLAGRA. 

In the 200 years since pellagra was first recorded in medical literature, 
few diseases have equalled it in the elusiveness of its etiology, the scope 
of its clinical aspects and the disappointments in its treatment. Casel 
recorded the disease in the Asturias in 1735. Pujati, of Venice, de- 
scribed it about 1755, but its recognition by Italian physicians was 
known as far back as 1720.’^ Frapolli named the disease pellagra in 
1771. Estimates show that by 1830, about 5% of the population of 
northern Italy had pellagra. The diagnosis of the disease in France, 
the Balkans, Egypt and, in 1863, in the United States, established 
many widespread endemic areas and led eventually to the recognition 
of its world-wide distribution. Endemic centers have also been found 
in India, Japan, Australia, South America and Mexico. Sporadic cases 
have been reported in practically all lands. 

Etiology. The exact cause of pellagra is unknown. The disease was 
early associated with the food habits of its victims, a contention which, 
although changed entirely in its interpretation, is the main thesis of 
most investigators today. Ideas of etiology have been colored natur- 
ally both by the experiences of the investigators putting them forth, 
and by the general concepts of disease in the corresponding era. Indeed, 
the evolution of medical thought in the past 200 years maj'’ be seen in 
the changing views on the etiology of pellagra. 

Maize. Early association of pellagra TAith the ingestion of maize 
directed attention to this substance as the causative agent. In 1789, 
“spoiled” corn was accused, and even today an association of pellagra 
with the ingestion of corn is held by some, despite the fact that the 
disease occurs in groups never having eaten maize. Also, in many 
races using maize as a staple diet, pellagra is conspicuously absent.’**^ 
The latter fact does not fit well with recent suggestions that the low 
value of protein in maize as compared to that of wheat may lead to 
pellagra through an inadequate supply of essential proteins.*^ Stockman 
and Johnson^ found that a maize diet caused death in monkeys as 
a result of central nervous system changes like those of pellagra. An 
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acid was found in maize which, when administered by stomach or 
hypodermically, produced the same results. Other cereals, such as 
rice, rye, wheat and oats, produced similar results even when the diet 
was rich in vitamin-containing foods. In rabbits, skin lesions and 
thinning of bones occurred. Still, Spies and DeWolf“ showed that 
10 pellagrins taking large quantities of corn whiskey with an adequate 
diet and yeast showed no to.vic symptoms, indicating again a probable 
deficiency. 

Infcciioii. The bacterial era naturally led to the search for an infec- 
tious agent as the cause, and later the recognition of deficiency diseases 
to a nutritional etiology. Evidence for the infectious theory is entirely 
indirect and far from convincing. Such ])oints as the seasonal character 
of the disease, with occurrence chiefly in the late spring and summer, 
symptomatic improvement with the sudden onset of cool weather and 
alleged cure by the use of arsenic, simulate the events in certain infec- 
tious diseases, but prove nothing. The association of the occurrence 
of the disease with unsanitary conditions, as pointed out by the Thomp- 
son-MacFadden Commission,^^ and the decrease in incidence of pellagra 
with improvements in sanitation are suggestive, but again prove noth- 
ing. The same may be said of the occasional occurrence of the disease 
in well-to-do families on liberal diets. /Vlthough many infectious 
agents, c.specially in relationship to infe.station of the gastro-intestinal 
tract, have been postulated, no organism has l)een assignable as the 
cause. Inability to demonstrate an organism has led to the filtrablc 
virus theory^® with the skin eruption and mucous membrane lesions 
attributed to secondary involvement of the nervous system. Gold- 
berger“ was unable to transmit the disease from man to man. Blood 
intramuscularly or subcutaneously, nasal secretions by application to 
the mucosa of the nose and mouth, and dermal scales, urine and feces 
of pellagrins by mouth, administered to normal subjects, did not lead 
to the development of pellagra. Similar experiments in monkeys were 
unsucce.ssful.'’'' Epidemiologic studies appear to be the only support 
of the infectious theory and Eddy and Dalldorf^'^ remind us that such 
evidence of the infectious nature of scurvy was collected and is now 
forgotten. One cannot accept the infectious theory until new and 
conclusive evidence is adduced for its support. That certain infections 
may play a contributory role to the development of pellagra will be 
diseussed below. 

Nutrition. The nutritional theory holds the center of the stage 
today. The lack of definite evidence for the infectious theory con- 
trasts with the wealth of pointed and controlled investigations favoisng 
the nutritional hypothesis. One of Goldberger’s e.xperiments has 
already been cited. Although he and others up to the present time 
have not isolated a pure chemical substance or vitamin which has been 
shown to be the agent missing from the diet of pellagrins, prevention 
and remission by the use of proper diet and the production of the disease 
in healthy subjects by directed limitation of their diets stand as impor- 
tant evidences of a deficiency as the cause. In the Army, where an 
adequate dietary is maintained, pellagra is very rare,^® even in countries 
where pellagra is highly endemic. Prior to the World War, pellagra 
was practically unknown in the Italian, Egyptian and American armies. 
Although pellagra is endemic among the civilians in the area surround- 



124 


PHOGKESS OF MEDICAL SCIENCE 


ing Fort Benning, Georgia, there has been only 1 case among the soldiers 
since its establishment. 

The work of Goldberger and his co-workers"® is too well known 
to require detailed review here. In a period of 3 years he observed 
414 pellagrins in 4 institutions. No changes were made in the condi- 
tions of living except the addition to the diet of meat, legumes and 
milk. Only 1 recimrence was noted under these conditions, whereas 
a return to the old type diet in 1 of the institutions was followed by an 
incidence of about 40 %, with disappearance again on resumption of the 
improved diet. 

The production of pellagra in man by dietary control proved to be a 
crucial and important bit of evidence favoring the deficiency theory. 
Of 11 normal convicts (volunteers) placed on a pellagra-producing diet, 
6 showed, in 5 months, evidence of typical dermatitis and nervous and 
gastro-intestinal symptoms.-^ Later, Walker and Wheeler®^ repeated 
the same experiment, with positive results, in 17 of 18 epileptic sub- 
jects, who developed stomatitis, diarrhea and bilateral symmetrical 
skin lesions in approximately 6 months. A control group on the same 
diet plus greens showed no pellagra in 1 year. 

The application of similar procedures to the dog as a test animal 
disclosed the development of the disease known as black tongue. The 
same picture has been easily reproduced by others.®^ This disease is, 
therefore, regarded as the counterpart of human pellagra, especially 
since Denton'®* demonstrated that the lesions in the dog were very 
similar to those found in the intestinal tract of patients with pellagra. 
Fusospirochetal organisms present in the mouth are said to precipitate 
the oral lesions and act as a reliable indicator of the nutritional status.®' 
Blankenhorn and Spies,® in showing the frequency of glossitis and 
stomatitis in alcoholism in the human, found in the swollen, deeply 
reddened, tender gums many fusospirochetal organisms, again suggesting 
a relationship to black tongue. 

Dogs with experimental black tongue have been used as test animals 
in the CA'aluation of foods for their pellagra-preventive properties. 
Such foods as turnips, sweet potatoes, onions, carrots, milk, certain 
fish, lean meat, and a variety of greens, wheat germ, and especially 
yeast, have been shown to be valuable as pellagra-preventive agents. 
With the use of these and similar foods, Goldberger and Tanner®® 
were able to demonstrate that proper diet was both preventi^'e and 
curative for pellagra. As yet, no one has successfully shown that the 
pellagra-preveptive and antiblack tongue properties of food can be 
separated to indicate the presence and close association of two separate 
factors. 

Careful investigation into the economic conditions in areas in which 
pellagra is endemic has demonstrated satisfactorily that the endemic 
nature of the disease is not necessarily an indication of infectious 
origin.*®* The disease occurs chiefly in rural districts. For example, 
in 1932, 500 cases were reported in Virginia, and 45% of these v^re 
in 6 counties. Likewise, in the first S months of 1933, 48% of 717 
cases in North Carolina occurred in 7 counties. A similar irregular 
distribution was found elsewhere. Common to^ these areas was the 
factor of a restricted food supply and the cultivation of non-food crops, 
such as tobacco and cotton, or devotion to rural industry, such as 
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mining and cotton mills. Rural sections devoted to the raising of 
livestock or food crops had no major pellagra problems. The seasonal 
incidence-40 % of the cases in June in some areas— was related to the 
reduced consumption of fruit, fresh vegetables and milk, and regression 
of the disease to their increased consumption. Similarly, it has been 
shown that depression in the cotton market has led to an increase of 
pellagra in cotton-producing areas until these fanners were forced, 
through a lack of demand for cotton, to plant and raise a variety of 
food at home. 

Protein Deficiency. The inability of investigators to isolate a single 
substance which could be regarded as the deficient agent in pellagra 
has led to the supposition that this disease may not be a single avitamin- 
osis, with a pellagra-preventive vitamin, but raised the possibility of a 
deficiency of protein of “high biological value.”® The latter may be 
eitlier a single amino-acid deficiency, or a toxic substance, derived for 
e.xample from a maize diet, which requires for its correction, or “ neu- 
tralization,” sufficient “good” protein.'- Such theories as these have 
usually been attempts to fit modern concepts into old theories, such 
as the maize theory. Here, toxic corn products in the whiskey, pro- 
ducing alcoholic pellagra, are snppo.sedly neutralized by “good” protein. 
Against the protein deficiency theory is evidence that protein in a 
purified form® exerts little, if any, protection in animals with black 
tongue, and yeast extracts, which are practically nitrogen-free,'" will 
prevent and cure pellagra in patients on an otherwise pellagra-producing 
diet. 

Vitamin B Co7nple.v. Since pellagra-preventive (P-P) properties 
remain following destruction of the heat-labile vitamin Bi, the heat- 
stable fraction is known to contain the essential faetor, or factors. 
Attempts to isolate this factor by animal experimentation have led to 
a mass of confusing data. In 1920,''^ it was shown that rats on diets 
low' in B 2 , but adequate in Bi, developed dermatitis and stomatitis. 
These observations led the way to numerous demonstrations of a 
multiplicity of antidermatitic factors in the Bj complex, with variable 
results depending on the species used as test animals. The isolation 
of the flavins suggested their possible identity as the P-P factor. 
G-ybrgy showed that vitamin Bi and flavins did not prevent the devel- 
opment of dermatitis in rats, but that another substance obtained 
from yeast did. This he termed Be and thought it the same as the 
“Y” factor of Chick and Copping.'® Birch, Gydrgy and Harris^ 
showed that at least .3 factors were present in so-called “B 2 .” These 
were lactoflavin. Bo, and the P-P factor, the last of which was appar- 
ently identical with the antiblack tongue factor. Further reports have 
shown that flavin is ineffective in the prevention and cure of black 
tongue.^®’” A fourth factor, the filtrate or chick pellagra factor, was 
found to differ from the P-P factor by differences in distribution in 
foods.^® Jukes®® later showed further discrepancies in the distribution 
of these two factors. Pellagra has been successfully treated with 
preparations containing the filtrate factor,®® but such preparations have 
not excluded other possible pellagra-preventive substances. Lacto- 
flavin and Bo have not been satisfactorily related to human pellagra,'®® ’®® 
and both have been shown, in their distribution, to fail to correlate 
with the pellagra-preventive properties of foodstuffs.® 
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The latest bidder for identification as the P-P factor is nicotinic 
acid. It is not identical witli either flavin, vitamin Be, or the chick 
dermatitis factor.*^ Although demonstrated by Funk in Autamin B 
preparations 25 years ago, present interest in this preparation has been 
stimulated by the. demonstration of Eh'ehjem and liis associates,*® in 
1937, that nicotinic acid is active in the cure of canine black tongue, 
and that it is present in liver, from which they isolate it. Harris®® 
has shown, in monkeys having the analogue of experimental human 
pellagra on a pellagra-producing diet containing the other known con- 
stituents of the Bj complex, a curative effect ndth nicotinic acid; but 
warns that further work is necessary to see if nicotinic acid was the 
sole deficiency in such a diet. The compound is effective in the treat- 
ment of the stomatitis and dermatitis of endemic pellagra, as will be 
discussed later. Its place in the etiology of the pellagra is not yet 
settled. The evidence, given in the section on Treatment below, stronglj' 
favors the assumption that it is the P-P factor of Goldberger, a pre- 
cursor of it, or one factor of a multiple deficiency state. Harris®® sug- 
gests that it may be the less active form of a more active variation 
formed from it within the animal body. 

The frequent occurrence of pellagra in the face of an adequate diet 
in patients with derangements of the gastro-intestinal tract, such as 
amebic dysentery, rectal stricture, and carcinoma of the stomach, has 
led to the use of the term “ secondary pellagra.” In such patients the 
gastro-intestinal disease has been assumed to interfere with the absorp- 
tion or production of the P-P principle or principles. If such disease 
is etiologically important in the development of pellagra in these 
patients, the term “ conditioned deficiency ” may be extended to include 
such patients. 

Multiple Deficiencies. “ Why apparently identical conditions should 
sometimes produce pellagra, sometimes hyperchromic megalocytic 
ancemia, sometimes simple microcytic anjemia, sometimes polyneuritis 
presumably from deficiency of vitamin Bi, and most often nothing 
abnormal, is a complex problem that awaits solution.”®® Such incon- 
sistencies as these and the clinical findings, together with the inade- 
quacies of the present theories of pellagra to explain the occurrence 
of the disease have led Sj’^denstricker and his associates'® to suggest 
that pellagra is a conditioned deficiency of the same order as pernicious 
anemia, that an intrinsic factor (from the stomach) must act with an 
extrinsic factor in a manner similar to the action of Castle’s factors for 
pernicious anemia to produce an essential substance necessary for the 
prevention of pellagra. Others have also suggested this theory.''® 

By variations in the amount of this hypothetical intrinsic factor, and 
the organism’s ability or inability to regenerate it in the presence of 
adequate supplies of extrinsic factor, the response of pellagrins to 
therapy is explained. A prolonged deficient intake of extrinsic factor 
might lead to exhaustion or failure of production of intrinsic factor 
with the development of pellagra. In some a sufficient supply of 
intrinsic factor might remain or regenerate to make use of the extrinsic 
factor. Imitation of Castle’s e.xperiments on pernicious anemia with 
patients on pellagra-producing diets'® supported the hypothesis. Some 
patients supposedly retain enough intrinsic factor to recover on diets 
deficient in B;; others are able to regenerate the intrinsic factor rapidly 
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in tlie presence of an adequate supply of extrinsic factor and recover 
on high-protein feeding. Others, witli the intrinsic factor totally lack- , 
ing and unable to regenerate it with dietary feeding, may recover under 
substitution therapy, or die before such therapy is instituted. Stan- 
nus™ has speculated on the role of corn, alcohol, carcinoma, and other 
factors in interference with production of intrinsic factor. More work and 
less postulation is now necessary to establish or disprove these concepts. 

Tlic idea that pellagra may be a multiple deficiency is not new.^--®- 
The numerous reports of diseases associated with stomatitis and glos- 
sitis'”'" also suggest this possibility. Spies and Aring,*" in studying the 
peripheral neuritis associated with pellagra, could not distinguish it 
from the peripheral neuritis of beriberi. They found that \’ltamin Bi 
containing foods and intravenous injections of the crystalline vitamin 
gave prompt relief of the neuritic pain, but did not cure the glossitis 
and stomatitis. Nicotinic acid in 3 cases completely healed the severe 
.stomatitis and glo.ssitis, but did not cure the peripheral neuritis. Al- 
though all patients with pellagra do not have neuritis, these results 
strongly favor the multijilc deficiency theory. Until a substance is 
i.solated which will cure, I)y itself, the triad diagnostic of pellagra, it 
will not 1)0 known whether pellagra is a single disease caused by one 
or any deficiency, a .syndrome caused by more than one deficiency, or 
an exprc.s.sion of multiple deficiencies necessarily acting together. 

l^hoiounmlizaiion. The skin lesions, and particularly their relation- 
ship to exposure to sunlight, have led to photodynamic hypothe.ses. 
Certain disea.ses of animals, such as gceJdikJcip,^'- a poisoning caused by 
the excc.ssive feeding of Tibulus to small stock in Africa, are known to 
occur from the ingestion of porphju'ins, which photosensitize the skin. 
Ingestion of hematoporphyrin by man in adequate dosage is known to 
produce lesions in the skin on exposure to sunlight. These effects have 
been reviewed recently in these columns.® Observations on pellagrin.s 
by Bius.sf’’ in Italy, in 1934, and later by Ellinger and Dojmi*® and 
Beckh, Ellinger and . Spies'* have shown elevated values for porphyrins 
in the urine of pellagrins in the acute stages of the disease. Whether 
photosensitization of the skin by porphyrins is im])ortant in the pro- 
duction of the pellagradorm is unknown, and their source, although 
probably from red blood cell destruction, is obscure. Scott, Turner 
and Mayerson®® were unable to detect spectroscopically the presence of 
hematoporphyrin in the .serum of pellagrins. 

Selenium is another substance which is .sensitive to light and occurs 
in the body in minute amounts.* Animals eating plants containing 
selenium obtained from the soil may die on exposure to sunlight The 
symptoms produced are gastro-intestinal, nervous and dermal. 

Selenium is related to sulphur and some plants cannot distinguish 
metabolically between the two. Sulphur metabolism is deranged in 
pellagra, as Payne and Perlzweig*® have reaffirmed. The increased 
urinary excretion of sulphates and the reduction of sulphur in the 
central nervous system in pellagi-a prompted these observers to study 
the sulphur content of thfe fingernails. In 14 cases with extensive der- 
matitis, the cystine content was markedly reduced while the total 
protein content remained unehanged. With improvement, and in 
partially or completely cured cases as well as in those without der- 
rhatitis, there were no marked changes. 
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Studies ^are under way to determine the distribution of selenium in 
the soilsd- Results of such investigations indicate that selenium is 
present in the soils of some districts in sufficient quantities to make it 
an agricultural problem. Thus far, these areas with seleniferous soils 
are chiefly western grazing lands and do not correspond to the areas of 
endemic pellagra. A relationship to pellagra, therefore, seems unlikely. 

This section on etiology of pellagra may rightlj' end with repetition 
of its first statement. The exact cause of pellagra is unknown. The 
rdews on etiology are so divergent, and the approaches to the problem 
so different, that in the future, when the etiology is definitelj" known, 
many present concepts vdll seem amusing. 

Pathologic Anatomy. Well-controlled observations on the pathologic 
changes in pellagra are few. Those of Denton*^ are particularly sig- 
nificant because of the e.xclusion of bodies rwth lesions of other unknown 
diseases and because autopsies were done nothin a few minutes after 
death. He found in general that the nutrition was in proportion to 
the duration of the disease. Gross lesions of the stomach were found 
in onlj' 1 case, a pseudomembranous inflammation of the cardia. The 
anatomic picture at autopsy was sufficiently definite to warrant a diag- 
nosis without clinical history. The mucous membranes of the mouth 
and esophagus showed a brownish-red color with and without small 
necrotic lesions. A dark red color of the small intestine and an intense 
colitis rvere characteristic. Such changes, together with the skin lesions, 
left no difficulty in postmortem diagnosis. 

Skin lesions were found before erythema had appeared. The dura- 
tion of these lesions, Denton believes, must, from the histologic point 
of view', be dated from the first subjective symptoms, such as a feeling 
of stiffness and tenseness before the lesions were visible. He found 
first a stage of injury, or fibrolytic stage, then a reactive or dermatitic 
stage, follow'ed by repair, compensatorj' vascular ectasis or erythe- 
matous stage, and finally the cicatricial or atrophic stage. The presence 
of findings before the Hsibility of the lesion is extremely important, 
for, as will be stated in the sections on Sjjinpfomatology and Diagnosis, 
recognition of the disease before tlie skin eruption can be seen, pellagra 
.sinr crupfionc, is of extreme clinical importance. 

Certain of Denton’s findings in the skin bear upon the etiology of 
tlie disease. There was no eHdence of the skin lesions being infectiou.s 
in nature. The sequence and character of the cutaneous changes were 
consistent with their being photodynamic effects, with a slight resem- 
blance to some of the lesions of Roentgen ray dermatitis. However, he 
found" that the reaction of the tongue, pharynx, and esophagus was 
essentially the same wdth stages of injurj', reaction, compensatory 
vascular ectasis and atrophy, and that these lesions w'ere the most con- 
tant and consistent in the disease. Yet these changes were so situated 
that some other factor than radiant energy must be responsible for 
them, and most likely for the skin lesions as well. 

As far back as 1789, it was recognized that the skin lesions could not 
be explained by solar irradiation alone. Lesions are precipitated by 
irradiation, it is true, and reports are on record of the aijsence of lesions 
from the common sites when these areas are protected, as, for example, 
in the veiled women of Turkey. Spies’^'^ calls attention to the fact 
that lesions are most common in the spring and the sun’s rays are most 
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powerful in the summer. Tlie necessity of iivitaminosis for the devel- 
opment of lesions would make this relationship lose importance. Still 
the lesions may affeet any unexposed area, appear in patients confined 
to bed, and exposure of the entire body to sunlight may result in 
lesions only in the usual areas. P^irther discussion of the cflects of 
sunlight in the following sections will show that a variety of trauma, 
such as pressure and chemical irritants, have precipitated skin lesions, 
and that sunlight is probably only a convenient one of many traumata 
capable of precipitating them. 

The occurrence of Vincent’s organisms in the mouth with glossitis 
and stomatitis has already been mentioned. Such infection occurs in 
pellagra as avcII as in black tongue. In the colon Denton found no 
pathognomonic changes but aggregate changes were quite character- 
istic. Numerous cysts formed in the crypts of Lieberktdin, a change 
said to occur only in pellagra and sprue, but ver.^■ infrecjuently in the 
latter.’’’^ Dilatation of the submuco.sal ve.s.sels and cellular infiltrations 
were also seen. 

Lesions of the central nervous system have been interpreted both as 
by-products”^ of and as primary changes in the disease. Such find- 
ings are not necessarily proportional to. the acutenc.ss and severity of 
the disease. The lesions thennselves arc non-specific, with changes in 
the postero-lateral and postero-median columns of the cord and in the 
spinal sympathetic and posterior ganglia. In the spinal cord, degen- 
eration of the medullary sheaths in both the posterior columns and in 
the crossed and uncrossed pyramidal tracts may ultimately lead to 
gliosis. Such lesions arc considered characteristic of, b\it do not 
occur exclusively in, pellagra.^® They have been produced in dogs on 
deficient diets.®^ 

Clinical Aspects. I shall consider only the new and less well-known 
aspects of pellagra. The familiar three D’s— dermatitis, dementia and 
diarrhea— make a trinity too well known to deserve comment. The 
fourth — death— is heralded by inadequate treatment. Stannus’”'' says 
of the three D’s, “while we may admire the alliterative ability of the 
atithor of this diagnostic slogan, it is probably true, if it be said, that 
nothing has done more to stifle the recognition of early cases and those 
that do not manifest what have been called the classical symptoms.” 
In the light of the findings already mentioned, that demonstrable skin 
changes occur before the eruption is clinically manifest, one can well 
understand statements that many and possibly the majority of cases 
in an endemic area do not present classical .symptoms and may go 
unrecognized. Physicians must awaken to the remarks of Stann\is*thaf. 
pellagra is a disease presenting great variety in its picture, course and 
symptomatology as well as in intensity of indivirlual symptoms. One 
wonders how often pellagra is masked under such diagnoses as dys- 
pepsia, neurasthenia and colitis. Gradual deterioration of health, a 
tendency to hypochrondriasis, mild attacks of mental depression, 
failure of mental and bodily vigor, periodic digestive disturbances with 
abdominal discomfort, constipation with attacks of diarrhea, a sore 
mouth or tongue, soreness at the angles of the mouth, vertigo and 
indefinite pains are but a few of the symptoms which may precede, at 
times by years, a frank attack of pellagra.™*' 

•To those physicians not seeing pellagra frequently, and especially 



130 


PROGRESS OF MEDICAL SCIENCE 


to those outside endemic centers, the -wide variations in the course of 
the disease are little known. The courses of acute and chronic pellagra 
may be as different as those of acute and chronic leukemia, one with 
an acute fulminating course leading to early death, the other with 
exacerbations and remissions leading, with proper treatment, and here 
unlike leukemia, to cure. 

Pellagra occms at all ages. Statements vary particularly in respect 
to occurrence in children. Some*^ consider the disease rare in child- 
hood, but others’- commonly find it below the ages of 12 to 15, and 
it has been reported under the age of 1 in breast-fed infants of pel- 
lagrous mothers. The dermatitis is said to be mild in children; and in 
infants, sore mouth, diarrhea, and restlessness commonlj'^ appear before 
the dermatitis. Some believe acrodynia to be an infantile form of 
pellagra. 

Since 1913, Stannus has stressed as an objective sign a peculiar 
soreness at the angles of the mouth. This he terms “angular sto- 
matitis,” which, together with marginal glossitis, is among the earliest 
signs, a “ prepellagrous ” finding, so to speak. At this early stage 
similar lesions have been noted on the vulva, vagina, margin of the 
anus and perineum, and on the free margin of the prepuce. In the 
full-blown disease, lesions may appear also about the internal and 
external cantlu and on the nostrils as well. Scrotal lesions occurred 
in 19 of 131 pellagrins in one series, 4 of whom had no other pellagrous 
e-xanthem. Many observers have noted tins sign. The nail-bed is an 
often forgotten site of involvement.’®*’ Pigmentation and deformity 
of the nails of the fingers and toes may result. Desquamation in the 
interdigital clefts may occur® and persist after other manifestations 
have disappeared. 

Statements that the se^'e^ity of the skin lesions does not parallel 
other symptoms have been proved many times. The author has often 
seen regressing skin lesions in the presence of ever increasing mental 
symptoms, terminating in death. Spies®®” has seen skin lesions 
regress in patients on pellagra-producing diets, while the stomatitis 
was increasing. He also showed that exposure of lesions to sunlight 
and ultramolet radiation did not prevent healing in patients on a 
pellagra-producing diet. 

The lack of correlation between the occurrence of skin lesions and 
solar irradiation in some patients has already been mentioned. Some 
further facts on this relationship have been uncovered by Srnith and 
Ruffin.®® They reviewed p^e^^ous attempts to produce lesions by 
e.xposure and successfully brought out such lesions in 13 of 35 patients. 
After treatment with tlie P-P factor only 1 developed lesions on re- 
exposure, indicating the importance of the test in determining activity. 
Pouts and Zerfas®* were able to elicit eruptions in the same manner. The 
appearance of skin lesions with no definite relationship to solar irradia- 
tion has caused much confusion in the interpretation of the genesis of 
the lesions. Bass"'” has noted lesions at points of pressure, such as 
over the buttocks and elbows in patients confined to bed, on the heels, 
groins and shoulders, over prominent veins and in areas in which skin 
surfaces are approximated. Irritation of the skin by heat, Roentgen 
radiation, or chemicals may affect the distribution of the lesions. 
Such eridence as this suggests that trauma plays an important role in 
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the precipitation of lesions and that sunliglit is but a convenient and 
common one of many such traumata. 

Skin eruptions other than the usual pellagraderm are not uncom- 
mon. Most interesting is the seborrheic dermatitis to which Bass‘^ 
and others have called attention. It is found most charaeteristically 
upon the nose, cheeks, forehead, and chin just below the mouth, but 
occurs at times elsewhere. A folliculitis’®*' has been described in pel- 
lagra, the kerato-foUicular lesions of Majocchi. Various observers”-®’ 
have noted these lesions, especially on the extensor surfaces of the arms 
and on the thighs, the buttocks and the torso. Clinically they fit the 
description of those found in avitaminosis A.®® Sabry®^® has attempted 
to show that pemphigus is a form of pellagra, occurring in areas where 
pellagra, as such, is unknown. These conclusions .are reached upon 
the hjTpothesis of defective oxidation of “dopa” in the skin. 

Evidence of involvement of the heart in pellagrins has been brought 
out by Feil.'® Of 38 patients with moderate to severe pellagra he found 
electrocardiographic abnormalities in 19 (50%), 14 of whom had no 
complication which might alter the electrocardiogram. He concluded 
that the heart is affected by pellagra. However, Porter and Higgin- 
botham®® found no characteristic electrocardiographic changes aiul 
explained those found by vascular or toxic complications. In 48 en- 
demic pellagrins, they found no evidence of congestive heart failure. 

Mental symptoms liave been reported in as few as 4 to 15% of 
patients.®® Again, the usual symptoms and signs will not be reviewed 
here. Pellagra may actually cause the mentiil disturbance, may act 
as a precipitating factor for other well-recognized types of nervous 
disease, or may, itself, result from mental disease which interferes with 
the proper intake of food. Nervous symptoms caused by pellagra may 
appear early in the disease, especially headache, vertigo, weakness, 
insomnia, burning sensations of the feet and other parts of the body, 
and depressive periods. Later inequality of the pupils, numbness, 
paralysis of the sphincters, ataxia and Romberg’s sign may occur. 
Motor involvement may be due to peripheral neuritis. Hemiplegia 
and paraplegia have been described with restoration of function fol- 
lowing adequate treatment.® 

Certain laboratory data are of interest. Achlorhydria has been con- 
firmed as a common finding,®-” In 107 typical endemic eases, 77 
(72%) showed absence of free hydrochloric acid and the use of hista- 
mine did not change the percentage. There was no implication in tliis 
study that achlorhydria was a primary or uniformly antecedent mani- 
festation of pellagra. In some instances following treatment normal 
function returned. 

Both macrocytic and microcytic anemia have been found. Bone- 
• marrow studies” have shown megaloblastic and pro-erythroblastic 
characteristics but not to the same de^ee as in sprue or pernicious 
anemia. _ Less than half of Turner’s patients’®^ had anemia, all of flie 
microcytic variety and varying from mild to very severe. 

The association of deranged gastric function and anemia in pellagra 
with some resemblances to pernicious anemia, has led to many com- 
parisons of these diseases. That pellagra is essentially different is 
shown by the demonstration that the gastric secretions of pellagrins 
contain the “intrinsic factor” of Castle. This factor should not be 
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confused with that postulated by Sydenstricker. It has also been 
shown that the chemical substance or substances in yeast effective in 
the treatment of ppllagra is probably not the “extrinsic factor” of 
Castle®^ nor is nicotinic acid.®® 

Turner^®®-' has found a tendency toward low serum albumin concen- 
tration, developing after the pellagra is manifest and remaining long 
after diagnostic e\ddence of the disease has disappeared in spite of 
adequate diet. He interpreted this finding as possibly the result of 
disturbed digestion and absorption of proteins from injury to the 
digestive system. Such determinations may be of value in estimating 
the severity of the pellagra and in furnishing one criterion of cure. 
E^^dence of disturbed serum calcium and serum electrolyte concentra- 
tion'®'^'® and changes in the circulating blood volume"®-'' w^ere also found. 

Reference has already been made to “secondarj^” pellagra in rela- 
tionship to defective absorption of essential dietary factors or defective 
production of an intrinsic factor. Regardless of the ultimate explana- 
tion of secondary pellagra, its occurrence in the presence of a w'ide 
varietj' of diseases of the gastro-intestinal tract, diseases usually entirely 
unconnected with pellagra, is quite common .®®'^®‘' These lesions vary 
from esophageal and gastric defects, such as carcinoma, chronic gas- 
tritis, gastric ulcer wdth operative shunts, to ulcerative and tuberculous 
colitis, rectal stricture (lymphogranuloma inguinale), amebiasis, bacil- 
lary dysentery, carcinoma of the large intestine, rectovaginal fistula, 
and others. The frequency of pellagra in such conditions, with ade- 
quate dietary intake, emphasizes the importance of suspecting the 
presence of some latent defect in pellagrins with such a dietary history. 

Diagnosis. The diagnosis of pellagra is purely clinical. Whether it 
identifies a single disease caused by a single etiologic factor or a syn- 
drome due to more than one cause is unknown. The diagnosis may 
be one of the simplest or one of the most difficult in medicine. The 
presence of the trinity — pellagraderm, nervous and gastro-intestinal 
symptoms — makes diagnosis unmistakable. However, the triad is not 
always present. For example, Turner'"®® found glossitis in 26 (61.9%) 
of 42 patients. Mental sjnnptoms are said to occur in approximately 
one-third to one-fourth of the patients. 

■When the characteristic skin eruption is absent, certainty in diag- 
nosis becomes most difficult. The remarks already made under Path- 
ology and Clinical Aspects indicate this. In endemic areas where the 
diagnosis of pellagra sine cniptionc may be expected with a fair degree 
of accuracy, approximatelj' 60 to 70% of the patients'®® present tlie 
exanthem. Such groups do not, however, inelude patients not suffi- 
ciently ill to seek medical aid, nor those with entirely non--specific 
symptoms. The sore tongue, burning sensations in the feet, diarrhea, 
and mental symptoms may or may not, by themselves, be sufficient 
to suggest the diagnosis, and their recognition and possible signifi- 
cance depend to a great e.xtent upon the clinical training and awareness 
of the diagnosis on the part of the examining physician. A perusal of 
the report of Stannus’®"'-' on pella^a-like conditions will show the 
interested reader how frequently disease with the essential findings 
of pellagra, dermatitis excepted, is reported without reference to the 
possibility of pellagra, even in the presence of obvious food defieiency. 

Diagnosis in certain diseases of known etiology when latent, sub- 
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clinical or with non-specific symptoms, is simplified by the isolation 
of the causative organism or by specific test. But in such diseases as 
rheumatic fever or pellagra, where no such aid exists, when typical 
clinical findings are absent and clinical awareness suggests the diag- 
nosis, the seriousness of the disease is sufficient to justify error on the 
side of treatment for tliat disease. There is no doubt that a specific 
test for pellagra would often surprise the examiner by revealing the 
presence of the disease when not suspected, in much the same way as 
the Wassermann test brings to light a totally unsuspected syphilitic 
infection. Hope lias arisen for such a test in the reports of rapid iodine 
decolorization l)y pellagrous blood*'"-'' as compared to decolorization by 
non-pellagrous blood. Adequate confirmation of tlie worth of the reac- 
tion is not yet available, but it is strongly to be recommended that 
adequate attempts be made to evaluate this test. 

Another aspect of diagnosis in pellagra concerns the recognition of 
related disease. I liavc already discussed secondary pellagra, presum- 
ably due to interference by certain diseases with the intake or absorp- 
tion of the pellagra-preventive factor. Search for such conditions is 
particularly indicated in patients giving an adequate dietary history. 
Rectal stricture due to lymphogranuloma inguinale is so frequent in 
the colored female pellagrin entering the medical wards of Charity 
Hospital"®" that on the Tulane Services this lesion is one of the first 
to be sought. The diagnostic procedures necessary to determine the 
presence of secondary pellagra include those necessary for the recog- 
nition of the lesions already enumerated under Clinieal Aspects. It is 
hardly necessary to add that in the presence of these conditions careful 
search should be made not only for the typical signs but also for the 
less characteristic signs of pellagra. 

Treatment. Rational therapy in any disease depends largely upon 
etiology. Should pellagra be infectious in origin, development of 
specific biologic or chemical agents for its treatment would be most 
helpful. No such therapeutic agent has been found empirically. Intra- 
venous sodium thiosulphate has been used“ but without consistent 
results. Enthusiastic Egyptian reports®*" have not been confirmed. 
Similarly other drugs, such as arsphenamine, have been considered 
specific.*® In the treatment of neurologic changes massive doses of 
iron have been used.® 

The obvious relationship of pellagra to nutritional factors, particu- 
larly through the impetus given to such work by Goldberger and his 
associates, has shown that regardless of cause, nutritional therapy is 
highly successful. Even so, in patients with severe mental changes a 
downward course and death may occur in the face of such therapy. 

Did. The well-grounded routine principles* of treatment will not 
be considered here. Prophylaxis in endemic areas depends chiefly upon 
methods of education of the rural poor to produce foods ensuring a 
varied and substantial diet. Variety is necessary, including milk, eggs, 
fresh meats and vegetables. Such changes in dietary habits of large 
groups are not easy to luring about. To compensate for these diffi- 
culties the distribution of dried powdered yeast for general consump- 
tion in endemic areas is effective, if only palliative.®® 

Active treatment of the disease rests chiefly on an adequate diet 
supplemented as the stage of the disease and individual requirements 
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demand. In less severe cases dietary control alone is sufficient, if ivell 
Iialanced and high in calories (4000 or more daily).®^^ Adequate rest 
is also essential. Foods high in pellagra-preventu'e properties should 
be ensured. These include milk, a quart a day; fresh lean meat, includ- 
ing liver; fresh vegetables, particularly legumes; and other foods as 
pointed out in the lists compiled by Sebrell.*®" 

More severe cases, especially in the acute phases of the disease, 
require supplements to the diet and a rigidly outlined program to ensure 
success. The recently reported program of Spies, Chinn and hlcLes- 
ter®’’ has been successful not only in the alcoholic pellagra of the North, 
but also in the endemic variety in the South. It demands adequate 
professional and nursing care for the effective application of both 
general and specific measures. Such care is essential for the adminis- 
tration of supportive measures which may mean the difference between 
success and failure in severe cases. The caloric requirement was raised 
to 4500 calories, or more, per day udth the intake assured by the admin- 
istration of additional amounts if vomiting and diarrhea interfered. 
With severe stomatitis, a liquid diet was used until solid food could 
be taken. All patients were given 180 to 270 gm. of powdered brew- 
ers’ yeast dailj" in 20-gm. doses in cold milL Four patients ndth 
severe glossitis, diarrhea, and vomiting were given parenteral liver 
extract, 20 cc. 4 to 5 times daily, until improvement took place. Symp- 
tomatic measures were used as necessary. Under this regime 47 of 
50 patients were discharged free from symptoms as compared to 
mortality rates of 50 % or higher elsewhere. 

Since pellagra is notoriously a relapsing disease, addition of pellagra- 
preventing foods to the diet is necessary after hospital treatment. 
Measures have been enumerated above under Prophyla.xis. 

Ycasi. The dosages of yeast and liver extract used by .Spies, Chinn 
and McLester, as given above, are much higher than those commonly 
used and recommended. In milder forms of the disease smaller amounts 
are satisfactory. Goldberger and his associates” recommended 15 to 
30 gm. (§ to 1 ounce) of yeast daily, in the form of brewers’ yeast. This 
corresponds to 3 to 6 level teaspoonsful 3 to 6 times dail 5 '. Larger 
doses, approaching those used by Spies d al. should be given depending 
upon the severity of the disease. Yeast cakes and yeast tablets are 
not satisfactory.^ 

Liter. Voegtlin®” reported on the use of liver in pellagra in 1920. 
Since then there have been many reports on the use of lii'er and liver 
extracts.®®' Much of tins work, including that on black tongue, I shall 
pass over. In 1933, RamsdeU and Magness®- were successful^ with 
intramuscular extract in 2-cc. doses plus good diet. Ruffin and Smith,”® 
in 1934, found liver extracts orally satisfactory, but found- little or no 
improvement with intramuscular injections. These patients were kept 
on a pellagra-producing diet in both oral and intramuscular studies. 
Boggs and PadgeB® were successful with both liver diet and oral liver 
extract. Spies®^'"' administered liver extract to patients with severe 
stomatiris and glossitis by the intravenous and intramuscular routes. 
Doses as high as SO cc. and 30 cc., respectively, were used and the diet 
was pellagra-producing. Within 24 hours improvement was noted and 
in 72 hours the lesions were healed. Ventriculin was also effective. 
Dosage was much higher than in the negative experiments of Ruffin 
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and Smitli. Later the latter authors^'* reported tliat parenteral ex- 
tracts Avere effective if given in sufficiently large doses. They pointed 
out that since most patients with pellagra will recover without supple- 
mental therapy when fed a well-balanced hospital diet, liver prepara- 
tions can be evaluated only by use on patients who have failed to 
improve on a basic diet, or who have relapsed after exposure to sunlight. 

The efficacy of liver and liver extracts orally and parenterally is 
obvious from the above reports. SebrelF'^ points out that liver ex- 
tracts are prepared and assayed for use in pernicious anemia. Their 
value in pernicious anemia does not necessarily bear any relationship 
to their value in pellagra so that large doses are necessary. In general, 
the oral administration of 75 to 100 gm. of liver extract daily rapidly 
cures most patients and parenteral liver is necessary only in gi-avely 
ill patients and those unable to ingest the proper diet orally. Their 
use supplements and does not substitute for the principles of dietary 
treatment already outlined. 

Nicotinic Acid. The report of PHvehjern rt n/.,^® less than a year ago, 
that nicotinic acid is effective in the cure of black tongue has led to 
the widespread use in human pellagra of already available commercial 
preparations. Its isolation from liver suggests that the effectiveness of 
liver preparations is in a large part due to its presence, and that it 
may be the P-P factor of Goldberger. Its distribution in foods and 
correlation Avith the pellagra-preventive properties of foods is not yet 
knoAvn. The effectiA'cness of the preparation in black tongue has 
already been confirmed'®® and the cure of a similar deficiencj’’ state 
in pigs is on record.''* 

In human pellagra striking results haA'e been reported Patients 
placed on restricted diets for control periods have shoAAm complete 
remission on the exhibition of nicotinic acid. The 4 patients of Pouts, 
Helmer, LepkoA'sky and Jukes, and the 1 7 of Spies, Cooper and Blanken- 
horn shoAved healing of mucous membrane lesions AAuthin 48 hours. 
In the former series, all patients shoAved distinct improvement in gen- 
eral condition AAothin the same period. In 1 patient, diarrhea ceased 
and stools Avere normal in 72 hours. In the latter series, glossitis, 
stomatitis, ptyalism, vaginitis, urethritis and proctitis did not reap- 
pear, Avhile the patients received nicotinic acid, but the discontinuance 
of the drug in 1 patient Avhile still on the pellagi’a-producing diet 
resulted in recurrence. In the first series, dermatitis began to heal in 
the second 24 hours and disappeared more sloAvly than Avith treatment 
with liver filtrate, but improvement otherwise Avas as satisfactory. In 
the latter series, erythematous lesions with intact epithelium blanched 
within 24 to 48 hours, but moist, ulcerated, thickened lesions did not 
seem to be benefited, nor Avas peripheral neuritis helped. Porphyrin- 
uria was diminished. They quote Sydenstricker and Joliffe on 6 and 
3 cases, respectively, with similar results. Smith, Ruffin and Smith"® 
report 1 patient in Avhom there were dramatic results on the skin lesions 
and mental symptoms. Mental confusion began to improve after 
48 hours and after 6 days the patient was entirely rational. Pouts et al. 
noted a distinct improvement in the mental attitude within 48 hours. 
The Cincinnati investigators did not evaluate mental symptoms. 

_ All have noted undesirable reactions, such as sensation of heat, 
tingling of the skin, pruritus and dilatation of the peripheral vessels. 
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Dosage has varied from GO mg. to 1 gm. daily. Fouts d al. gave 1 gra. 
daily to 1 patient and 500 mg. daily to the others. Smith, Ruffin and 
Smith gave 60 mg. daily either intravenously, intramuscularly or 
orally. The Cincinnati ^oup has used nicotinic acid, nicotinic acid 
amide, and sodium nicotinate, all with similar results. They point 
out that the maximal and minimal dosage for oral use has not been 
determined, but found 500 mg. dailj% divided into 5 equal doses, safe 
and effective in the usual case. Probably a smaller dose will be found 
to be effective. Intravenously, they successfully used 50 to 80 mg. 
daily, and 100 mg. if added to a hypodermoclj'sis. 

All three of these reports show that nicotinic acid is effective and 
easily administered. Harris^® with Hassam, of Cairo, treated 5 pel- 
lagrins and 3 controls with oral doses of one-third gram daily. In all 
5 patients the erythema subsided rapidly and in 2 the general condition 
was improved. The failure of the other 3 to improve generally led 
him to believe that an absence of nicotinic acid may not be the sole 
major deficiency in some pellagra-producing diets, which leads us again 
to the theory of multiple deficiencies. Sydenstricker‘° has seen a 
relapse following complete remission with nicotinic acid and Spies, 
Cooper and Blankenhorn had 1 such case. Both were on deficient 
diets. He states that the enthusiastic reception of the drug is natural 
and commendable, but fears its exploitation before adequate knowledge 
of the essential facts is available. He continues that the present evi- 
dence strongly favors the assumption that nicotinic acid is the pellagra- 
preventive factor of Goldberger, but the total number of patients 
treated is small and the time since treatment was started is short. 
It is most desirable that a minimum effective dose for cure, mainte- 
nance and prevention be determined by controlled- observations of 
• experienced investigators and that the indiscriminate use of nicotinic 
acid be strongly discouraged until this information is available. 

It must be remembered that the evaluation of a cure for pellagra 
involves the maintenance of the patient on a pellagra-producing diet 
Avhen the substance to be tested is administered. Such diets have been 
used in reported cases but such a procedure is not recommended in 
routine treatment. The patient is entitled to the full diet as given 
above with nicotinic acid used only as a supplement. 

Smith, Ruffin and Smith®'- suggest that if nicotinic acid is the pellagra- 
preventii'e mtamin, its cheapness would permit its mLxture in table 
salt for prophyla.xis in endemic areas, as iodized salt is used in goitrigen- 
ous regions. Of this Sebrell®®' says, “This suggestion appears to be 
premature because there is no information available on the effectiveness 
of nicotinic acid in the prevention of the disease and because so little 
is known about its physiologic action. It has been shown further that 
the diets on which pellagra develops are also deficient in other respects” 
— a return to the necessity for a full adequate diet. 

WiLLT-tM A. SoDE.MAX, jM.D. 
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MENINGITIS IN CHILDHOOD. 

A REVIEW of the literature of meningitis reveals that there are many 
microorganismal causes other than the tubercle bacillus, the pneumo- 
coccus, the meningococcus, the streptococcus and the influenza bacillus. 
Some of these bacteria are of rare occurrence in meningitis but are none 
the less important. 

Waszkoutzer®® states that, in contrast to luetic infection of otlier 
organs, luetic meningitis is comparatively rare. Pathologically this is 
a diffuse or gummatous infiltration of the meninges produced by the 
treponema. Only in a very limited number- of cases in the literature 
is it justifiable to speak of a leptomeningitis in the narrow sense of 
the word. As a rule, both soft meninges are inflamed and the under- 
lying brain is also involved in the inflammation. 

Bradford and Kelley'’ claim that definite bacteriologic proof is offered 
in only a few of the reported cases of gonococcus meningitis. The 
organism should possess in addition to the morphologic and cultural 
characteristics of the gonococcus, either the proper fermentation reac- 
tion or such serologic evidence as a positive complement-fi.vation test 
or agglutination test. Of these, the characteristic fermentation test 
would prove the most reliable. On the same subject, Struraia and 
Kohlhas^’ state that the involvement of the nervous system by gono- 
coccic infection appears to be rare. There are in the literature only 
7 cases besides their own which are beyond question correctly diag- 
nosed. In addition to tliese tliere have been reported as gonococcic 
meningitis 10 other cases in which that diagnosis is probably correct. 
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All proved cases of gonococcic meningitis occurred in the course of 
acute gonorrheal infection or during acute exacerbations of chronic 
gonorrheal infection. 

Ravitsch and Washington^' report a case of meningitis in which the 
Salmonella suipestifer was found. They state that since 1931 at the 
Harriet Lane Home in Baltimore there have been 28 cases of infection 
with this organism; but in a few the suipestifer infection followed some 
other infection, most often pneumonia. The locations of the infections 
were varied but in only 1 patient did meningitis occur. They found 
only 3 cases in the literature. In their case, because the mother had 
been hospitalized the previous evening with a meningocoecic meningitis, 
antimeningococcic serum was administered intrathecally, although the 
smear showed no meningococci. The culture, made on admission, 
grew meningococci on the succeeding day and the initial blood culture 
grew meningococci. Spinal fluid culture made the following day was 
sterile, but the second blood culture showed Salmonella suipestifer 
instead of the meningococcus. On the fourth day the spinal fluid 
culture yielded Salmonella suipestifer and continued to do so for a 
number of days. They thought that the secondary infection with 
the salmonella was due to the gross contamination of the cerebrospinal 
fluid with blood in the course of lumbar puncture. Mitchell-® reports 
another case of meningitis due to a salmonella bacillus. The hacterio- 
logic report on the spinal fluid identified the organism as Salmonella 
morgani. In reviewing the literature he found only 1 report of men- 
ingitis due to this organism and this case terminated fatally. In the 
Mitchell case, an autogenous vaccine was administered and the infant 
recovered. 

Kutscher-' reports a case of meningitis in a child in which the spinal 
fluid showed Bacillus faecalis alkaligines. His search of the literature 
for a previous case met with no success. He presents this case because 
of its rarity and as an addition to the rather limited list of organisms 
of the Gram-negative group which cause meningitis. The organism 
was described by W. D. Booker, in 1886, and Avas recovered by him 
from a case of cholera infantum. It was a Gram-negative motile 
bacillus possessing cultural characteristics peculiar to itself. This 
organism Avas demonstrated in Kutscher’s case of meningitis. Kutscher 
says that probably every bacterium that is capable of producing general 
septicemia has at one time or another been found responsible for a case 
of meningitis. According to him, the more commonly found Gram- 
negative bacilli include influenza, Koch-Weeks, Morax-Axenfeld, per- 
tussis, Ducrey’s tularemia, coli group, cloacre, lactis aerogenes group, 
dysentery group, Friedlander’s group, typhoid group, chromogenic 
group, alkaligenes and meliten.sis. 

Black^ reports a case of meningitis in an infant of 4 months in Avhom 
the diagnosis of Brucella melitensis meningitis Avas made by postmor- 
tem examination. He points out that tAvo main modes of transmis- 
sion of Brucella infection to man are recognized. One of these is by 
the ingestion of infected dairy products such as raAv milk, cream and 
butter. The other is by the handling of infected livestock, infected 
tissues or uncooked meats. In his report he does not indicate the 
manner in Avhich his patient may haAm become infected. Poston and 
Thomason®® also report a case of meningitis due to Brucella melitensis. 
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Craig and IMackenzie^'’ report a case of meningitis due to Bacillus 
acidi lactici, because of its rarity. They say that there have been 
only 4 previous reports in the literature, 2 being in new-born infants, 
1 in a premature infant at the age of 1 month and 1 in an adult. Inci- 
dentally they found only 5 references to this infection in other parts 
of the body. This is a Gram-negative bacillus belonging to the colon 
bacillus group. It is found in the intestinal canal and is considered 
to be a harmless saprophyte without pathogenie significance. It may 
be found in water and in milk. In discussing the possible modes of 
entry of organisms into the intracranial cavity the authors enumerate 
several avenues. One possibility is that of intrauterine transmission 
from the mother in those cases in which there is a prenatal meningitis 
or one which occurs during the first days of life. Another source of 
infection is from an otitis media. Still another atrium is through the 
lymphatics or by direct extension from a contiguous focus in the nose 
or the mouth. Premature respirations with aspiration of contaminated 
amniotic fluid and subsequent passage through the Eustachian tube is 
another possible source of infection. Finally, the infection may be 
milk-borne. 

Another rare type of meningitic infection was reported by Poston, 
Upchurch and Booth.® In this report of a child -with clinical symp- 
toms of meningitis, no bacteriologic diagnosis was possible from the 
spinal fluid, but on necropsy, material from a subdural abscess gave a 
Gram-positive bacillus which produced beta hemolysis on blood agar. 
Morphologically and culturally this organism resembled the new species 
of listerella. 

Meningitis is frequently a secondary condition complicating some 
other primary infection. In the recent literature, there are several 
reports of this occurring as a complication of several of the infectious 
diseases of childhood. Gordon, Litvak and Caronna-® report 2 cases 
of streptococcic meningitis, and 1 of sympathetic meningitis accom- 
panying streptococcic abscess of the brain complicating scarlet fever. 
They say that acute purulent meningitis noth scarlet fever may be 
primary or secondary. The primary type is restricted to instances in 
which careful search during life or at postmortem fails to reveal any 
localized source of infection. This is exceedingly rare. It may be even 
rarer than the literature would indicate, since involvement of the 
middle ear, sinuses or mastoids which failed to gi's'e clinical signs during 
life may be observed at postmortem examination. The pathways of 
invasion of the meninges in primary meningitis are through the naso- 
pharynx and along the olfactory filaments by way of the cribriform 
plate of the ethmoid bone; through the sphenoid sinuses to the men- 
inges; by way of the blood stream or lymphatics, and, according to 
some observers, through the choroid plexus with the current of fluid 
that is constantly flowing through the foramina of Luschka and Magen- 
die into the subarachnoid space. Secondary purulent meningitis is 
usually associated with some localized infection. The channels of inva- 
sion of tire meninges in this type of meningitis may be through the 
labyrinth or the tegmen tympani. The infection may also travel by 
way of the local lymphatics or blood capillaries without any visible 
continuity between the inflammatory focus and the meninges. 

Carlson and hlorgan® report a case of diphtheritic meningitis and 
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in u search of the English literature were unable to find such a case, 
although there were 4 cases found in the German literature. Their 
case developed following otitis media and mastoid. Klebs-Loeffler 
bacilli were found in nose and throat cultures and in smears from the 
spinal fluid. 

Faust'=' states that neurologic complications of the common con- 
tagious diseases, although only occasionally seen in practice, are not 
rare. The majority of such complications occur in measles, German 
measles and mumps. In chicken-pox, they are a much less frequent 
complication. He reports such a case. 

A form of meningitis is encountered in the current literature which 
is a clinical cJitity of rather recent recognition. This is called acute 
lymphocytic meningitis. Viets and Warren''® say that acute lympho- 
cytic meningitis, now classed as a specific virus disease, may be transient 
or severe and prolonged, or even fatal. They report examples of all 
three types. According to their findings, the disease in its most severe 
form is an encephalitis as well as a meningitis. With the high recovery 
rate it must be assumed that the degree of encephalitis, in tlie majority 
of cases that have been reported, is not profound and that the clinical 
designation of acute lymphocytic meningitis is still justified. 

Toomej''"’ describes an epidemic of a disease, the symptoms of which 
are excruciating headache; anorexia with nausea or vomiting or both: 
pain in the epigastrium on palpation; a low-grade fever; a throat 
moderately or severely inflamed; some pain on movement of the head; 
a total white count perhaps lower than usual, but if normal, usually 
with a relative increase in the circulatory lymphocytes; negative neu- 
rologic signs; a spinal fluid pleocytosis with lymphocytes predominat- 
ing in the severely affected cases; and a hemolytic streptococcus that 
wsis easily isolated from the throats of a small percentage of the cases. 
He thinks that the lack of glandular involvement, the finding of spinal 
fluid pleocytosis and the changes in the blood picture are distinctive 
enough to classify this as a new syndrome and he terms it acute epidemic 
lymphocytosis. 

Baird and Rivers® present 65 cases which indicate that not all in- 
stances of acute aseptic meningitis are due to the virus of lymphocytic 
choriomeningitis. The etiologic agent or agents responsible for the 
cases not so induced are not known. From the records of 3 of the 
cases of lymphocytic choriomeningitis it seems that certain cases of the 
disease, because of the extent of the paralysis and sequehe, do not 
satisfy the criteria laid down for the diagnosis of acute aseptic men- 
ingitis. It is difficult or impossible to differentiate by clinical means 
alone the cases of acute aseptic meningitis caused by the virus of 
lymphocytic choriomeningitis from those not produced by this agent. 
However, the spinal fluid cell counts in the cases studied tend to be 
higher in the former group than in the latter. Livierato and Simoneto®® 
observed 5 patients in whom the clinical picture resembled that of 
tuberculous meningitis. They report that the duration of the disease 
varied from 14 to 28 days. The subjective and objective symptoms 
were temporarily improved by lumbar puncture. All of the patients 
made complete recovery without residual signs in the nervous system. 
The cerebrospinal fluid was negative bacteriologically and guinea-pig 
inoculation for tubercle bacilli also gave negative results. The most 
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remarkable result of the examination of the spinal fluid was the dis- 
crepancy between the number of white cells and the quantity of albu- 
min. The lymphocytes were markedly increased, -with a tendency to 
further progression in this direction, while the albumin was either 
normal or only slightly increased. Blood cultures and examination of 
the blood for malaria were negative. Intracranial injection of cere- 
brospinal fluid into dogs and rabbits gave negative results. Because 
of these points the authors believe that the disease lies in the class of 
meningitis close to that of poliomyelitis or epidemic encephalitis. 

Dummer, Lyon and Stevenson'* report their observation in a group 
of 22 cases manifesting symptoms of benign lymphocytic meningitis. 
The peak of this small epidemic occurred in the months of July and 
August. The disease developed in nndely separated areas of the 
community except in 2 instances, so that contact with known patients 
could not have been responsible for its spread. The characteristic 
symptoms of the disease were headache, vomiting and abdominal pain. 
On physical examination, rigidity of the neck and positive Kernig and 
Brudzinski signs were most frequent. Most of the cerebrospinal fluids 
contained from 50 to 200 cells, chiefly lymphocytes, and the globulin 
content was greater than normal in about one-half of the group. The 
fever was of short duration, and in 19 of the 22 cases the leukocytes of 
the blood were not increased above normal figures. Recovery was 
rapid and complete. More than one-half of the group were examined 
from 6 to 8 months after recovery from the disease but no evidence of 
residual sjmiptoms and signs, nor of changes in behavior, could be dis- 
covered. The mildness of the infection, its epidemic characteristics 
and the absence of any other disease in the patients or in the com- 
munity makes the observers suspect that this was a definite disease 
entity probably of a virus nature. 

Noone, Habel and Riggs*® report 37 cases of epidemic lymphocytic 
meningo-encephalitis in which there was rapid and uneventful recovery 
in 36 cases. One patient died. There were headache, fever and 
vomiting in practically every case. Headache was the most striking 
symptom. In the spinal fluid examinations, the total cell counts 
I'aried so iridely that it was impracticable to attempt to average them. 
The range of cell counts was from 40 to 650 cells. The cells were 
chiefly lymphocjdes. 

Glanzmann and Heller'® point out tliat there are entirely benign 
serous and even suppurating raeningitides, and for this reason it is 
advisable to be cautious in rendering an unfavorable prognosis in cases 
presenting meningitic sj'mptoms. The onset is acute and the spinal 
fluid shows meningitic changes in that there is an increase in the 
mononuclear cell elements while the fluid may remain clear as is the 
case. in serous meningitis, or there may be a noticeable suppurative 
tmbidity. Direct examination as well as cultures may reveal that 
the spinal fluid is sterile. This is known as aseptic meningitis. The 
course is relatively’' short, benign and without secondary complications. 
Etiologic factors in the form of local disorders such as otitis media, 
sinusitis, pneumonia, and intoxication may be absent. There may be 
no systemic disease or acute or chronic infection as the cause. This 
form, according to the authors, develops chiefly in children and occa- 
sionally even in nurslings. 
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Staphylococcus as the cause of meningitis is extremelj' rare. Bloch 
and Pacella® report a case in a child of 17 days. This was interesting, 
as the occurrence of staphylococcic meningitis under 1 month of age is 
very uncommon. The baby had a meningocele in the occipital region 
which was- removed when the infant was 0 days old. The symptoms 
of his illness appeared 2 days later. Under a scab at the site of the 
meningocele, thick pus was encountered and showed many Gram-posi- 
tive cocci in clusters. The patient recovered under sulphanilamide 
treatment. 

Speaking of influenzal meningitis, Huntington and Wilkes-Weiss^ 
point out that, according to the usual concept, inlluenzal meningitis 
is usually primary. In 10 of their cases it seemed clear that the onset 
of meningitis was preceded by otitis media or pneumonia, and in some 
additional instances there were other features of interest in the recent 
history. In the remaining 40 cases, the meningitis might be considered 
primary, although many of the patients had concomitant otitis and 
pneumonia. As regards the diagnosis, the authors emphasize the fact 
that the presence of Gram-negative bacilli iji the spinal fluid is not 
sufficient, but the diagnosis should be confirmed by culture of the 
spinal fluid in every instance. In purulent intracranial infection in 
young children the conventional signs are often iibsent, and influenzal 
meningitis is no exception to this rule. Suspicion of meningitis in any 
unexplained febrile illness of an infant is most justifiable. Extramen- 
ingeal lesions such as abscess, pleural effusions, pericarditis, metastatic 
lesions, osteomyelitis, cellulitis and purpura should be looked for. 
Either leukocytosis or leukopenia may be present in the case of men- 
ingitis. The authors found II. iuflvniza in one or more cultures in 
16 of 24 blood cultures. Fothergill*'' states that, although 11. influenza 
meningitis is supposed to be a rare disease, this is only true in the case 
of adults. Another point that he brings out is that the mortality 
rate is very high, being 98% in untreated cases. For the treatment of 
this infection an antiserum has been produced by the immunization 
of horses with virulent meningeal strains of II. influenza. The serum 
is given intravenously once a day for the first 2 days in dosages of 
30 cc. for an infant and from 30 to 50 cc. for older children. The usual 
precautions against anaphylactic shock must be taken. It is necessary 
to give the serum intravenously in order to overcome the bacteriemia 
which is present. However, this means of introducing the serum is of 
little or no value in treating the infection in the subarachnoid space 
because of the very slight permeability of the meningovascular barrier 
for antibodies.. For this, a mixture of antiserum and complement is 
given intrathecally twice a day as long as it seems necessary. The 
mixture consists of 2 parts of antiserum and 1 part of complement, 
and the usual dose is 15 cc. of the former and 8 cc. of the latter. It is 
allowed to run in by gravity after the spinal fluid has been completely 
drained off. However, the amount of the mixture injected must be 
less than the quantity of spinal fluid withdrawn. It is important to 
elevate the foot of the bed after each intrathecal administration and 
the position of the patient should be changed frequently in order to 
facilitate the distribution of the mixture throughout the subarachnoid 
space. While these injections are usually given by lumbar puncture, 
they may be injected into the lateral ventricles. More on the same 
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subject has been reported by Huntington and Wilkes-Weiss Silver- 
thorne, Fraser and Snelling/" Taylor « Spekter« and others. 

In reporting a case of pneumococcus menmgitis that recovered, 
Bennett and Meier^ comment that meningitis of this type has an 
exceedingly high mortality rate and this is particularly true where it 
complicates otitic infection. Since 1896 until the time of this report 
some 50 cases of recovery have been recorded, but before the earlier 
date there has been no recoveries. The treatment of these reported 
cases of recovery has been variable, but the majority of them have been 
treated vdth pneumococcal serums, intraspinally and intravenously. 
While this was all that was done in some cases, other treatment was 
given in other cases. These include injections of gentian violet, 
Pregl’s solution, mercurochrome, autogenous vaccines and urotropin 
by mouth. Optochin has been used with some success. 

Shuller*® says that pneumococcic meningitis is a disease caused by 
the pneumococcus and may be primary in the meninges or may be 
secondary to a pneumococcic infection in some distant organ. Pneumo- 
coccic meningitis may present the typical symptoms of any meningitis, 
or it may be practically devoid of any nervous symptoms. The diag- 
nosis of this type of meningitis depends on the symptoms and upon 
the evidence obtainable from the spinal fluid. The Gram-positive 
organism is not always found on the first puncture. In several reports 
specific type pneumococci were identified. Weil^^ reports a case of 
meningitis due to Type I pneumococcus which was treated with specific 
tj’pe serum and recovered. Frankmann and Steward® report a case 
of Type II pneumococcus meningitis which recovered and the authors 
attribute the recovery to hjiierthermia. The hyperpyre.xia resulted 
from the reaction to the infection in the ear and mastoid with which 
the meningitis was associated. Meningitis caused by Type III pneu- 
mococcus resulting in recovery is reported by Steinholz.'*^ Hirsch-’ 
reports a case of primary meningitis due to Type XXII pneumococcus. 
Coppolino and Gannone® report a case of pneumococcic meningitis in 
2-day-old infant. 

Meningitis due to streptococci is quite common, as will be shown, 
but the non-hemolytic streptococcus occurs infrequently as the etio- 
logic factor. Hodges- reports such a case in which there was also 
congenital heart disease. It may have been that a septic embolus 
was tlurown off from a thrombus superimposed on the congenital heart 
lesion. At postmortem, careful search of the endocardium failed to 
show thrombus, vegetation or scar. It may have spread from infec- 
tion in the left middle ear. This does not seem likely, as there was no 
evidence of such involvement, and at postmortem the process was 
acute and apparently recent. It may have resulted from a blood 
stream infection from some other source. There was an acute febrile 
attack with sore throat, back pain and rash some 11 days before the 
onset of meningeal symptoms and this may have been the source of 
the infection. Scott and RadbilF say that while streptococcic men- 
ingitis is a fairly common disease, onlj' a few recoveries are recorded 
annually. They report a case which complicated mastoiditis. Recov- 
ery followed mastoidectomy, the usual supportive treatment and the 
administration of lyophile convalescent scarlet fever serum intrathe- 
cally. Zeligs®* records 2 cases of streptococcic meningitis in which 
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there was recovery. He feels that the most important factor in the 
treatment of meningitis is to provide adequate drainage. In 1 of his 
cases there was spontaneous drainage of spinal fluid from the nose as 
a result of a fracture of the skull. In the other, daily injections of air 
not only removed the intraspinal block and prevented new blocks from 
forming, but it also displaced fluid from the ventricles and materially 
aided drainage. 

Sclullinger’^ feels that the treatment of streptococcic meningitis, 
which is usually otitic, should be prevention. Each case of otitis 
should be considered as a potential case of meningitis. In that way 
extension of the infection can be promptly recognized. Such cases 
should be relieved of the focus of infection by free surgical drainage 
when they evidence irritation of the dura or invasion of the blood stream. 
Furlow and Reynolds'^ describe their method of continuous early drain- 
age of the subarachnoid space by means of a ureteral catheter. In 
conjunction with this they administer large quantities of fluid. 

Litvak and Klughertz-® express several reasons for the marked 
increase in recovered cases in recent years from streptococcic men- 
ingitis. The early diagnosis of otitic meningitis and early and complete 
eradication of the macroscopic and microscopic foci of infection is the 
first reason. Next are improved methods of treatment, such as con- 
centrated scarlet fever antitoxin and sulphanilamide and its derivatives 
The beneficial results of the use of the various forms of sulphanilamide 
in streptococcic meningitis are reported by a number of authors, includ- 
ing Trachsler, Frauenberger, Wagner and Mitchell, Anderson,^ and 
Godwin.*® ^ 

Blacklock and Griffin® say* that tuberculous meningitis is the most 
frequent form of meningitis in children. The primary site of infection 
in a series of 241 cases under 13 years of age was most frequently 
thoracic in 73.9%, abdominal in 22.8%, in the cervical glands in 2.1 % 
and unknown in 1.2%. Meningitis following primary thoracic lesions 
was nearly always due to the human type of bacillus and that following 
primary abdominal lesions was usually due to the bovine type. Accord- 
ing to Turner^® 5% of patients who die of tuberculosis present a men- 
ingeal form of the disease and this is especially true in extrapulmonary 
infections. Scott®® states that in 300 autopsies, excluding 9 cases in 
which brain tuberculomas were found, the meninges showed tubercles 
in 93 of 225 children less than 10 years of age. Between the ages of 
10 and 20 there were 3 among 10, leaving 32 among 65 adults more 
than 20 years of age. Peterman and Kohn®* say that it is the almost 
unanimous opinion that tuberculous meningitis is the most common 
type of meningitis. From a study of 47 definitely proven cases they 
found that tuberculous meningitis ranks next in frequency after men- 
ingococcic meningitis. The first symptoms to appear were vomiting, 
change in disposition, anorexia, cough and fever. The cases all ter- 
minated fatally and most of them in the third week. It was possible 
to find tubercle bacilli in the spinal fluid in 78% of the entire series and 
91 % of the recent series in which a special study of the spinal fluid 
was done. The Levinson test is recommended as an extremely valu- 
able aid in diagnosis. It was found positive in 82 % of the cases. 

The meningococcus is conceded first place as the causative factor of 
meningitis. The literature is filled with reports and studies of this 
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infection. The frequency of this disease especially in epidemics has 
stimulated investigations into the occurrence of this organism in the 
nasopharynx of normal individuals. Silverthorne^® states that in epi- 
demics high contact carrier rates have been shown. Carriers have also 
been found during interepidemic periods. In his own study, he found 
in 1227 swabs from 63 normal healthy adults over a 2-year period 
19.8% positive for meningococcus. The swabs were made at practi- 
cally monthly periods. On these montlily examinations the number 
of positive indimduals varied from 16 to 28%. No less than 41% of 
the group of 63 were positive at one time or another during the 2-year 
period. Eleven individuals were persistent, 13 were intermittent and 
2 were transient carriers. He examined 11 non-contact carrier strains 
by the bactericidal and mouse-mucin tests and found 3 to be virulent 
and 8 avirulent. Carriers of meningococcus possess bactericidal power 
in their blood to their respective strains, whether these strains are 
virulent or avirulent. Samples of blood from carriers possess bacteri- 
cidal power to certain mrulent cerebrospinal fluid strains. 

Craster and Simon‘S state that a thorough knowledge of the bacteri- 
ology, anatomy and physiology of the meninges and the cerebrospinal 
fluid is essential for the proper early diagnosis and treatment of men- 
ingococcus infections, which have a low incidence rate and a high 
mortality rate. A petechial or purpuric rash may be considered the 
specific rash of meningococcemia. A purpuric rash accompanies the 
petechial rash when the condition is fulminating. The rash occurs 
before the spinal fluid becomes cloudy and before the meningeal signs 
appear. In many cases meningococci may be demonstrated by a Gram 
stain of blood obtained by needle puncture of a petechial or purpuric 
area. A Wright stain of blood from a non-purpuric skin may also 
demonstrate meningococci. Acute fulminating meningococcemia asso- 
ciated wth adrenal hemorrhage is called the Waterhouse-Friderichsen 
syndrome. In infancy, especially in the first and second years of life, 
the early signs of meningococcic infection of the meninges do not point 
to involvement of the central nervous system. They are more likely 
to suggest an infection of the upper respiratory tract or a gastro-intes- 
tinal disturbance. After the disease is well established the stiff neck, 
the Kernig and Brudzinski signs and other meningeal signs appear. 

Levy and Litvak^ review the findings from a study of 36 cases of 
meningococcic meningitis. They say that much has been said of per- 
manent damage to the spinal cord and the intervertebral cartilages by 
lumbar puncture, but they feel that this hazard is small compared 
with that of a delay in the treatment of a case of meningitis. If there 
is a reasonable possibility of central nervous system involvement, lum- 
bar puncture should be performed. If the fluid is clear it does not 
always preclude the possibility of meningitis. The fluid should always 
be examined carefully. A smear and cell count should be done, a 
culture prepared and test made for albumin, globulin and sugar. The 
rule still holds that antimeningococcic serum should be given imme- 
diately if a cloudy spinal fluid is obtained. The serum should always 
be kept in readiness when a lumbar puncture is done in any suspected 
case. The infants and younger children seldom demonstrate the classi- 
cal meningeal symptoms and signs. This point cannot be overempha- 
sized. Sometimes meningococci are difficult to culture. Ferry’^ says 
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that the meningococcus produces a soluble toxin, specific to the various 
types of the organism, which stimulates the production of homologous 
antitoxin in susceptible animals. Neutralization of the toxin takes 
place m vivo as well as in viiro. Recovery from meningococcic men- 
ingitis follows intravenous injections of the antitoxin irrespective of 
the invasiveness of the organism. 

Another new idea in treatment of meningococcic meningitis is recom- 
mended by Thompson.'*^ This is continuous spinal drainage. While 
it is physiologically sound it has not gained widespread use because of 
the technical difficulties. It is most suited for the treatment of men- 
ingococcic meningitis where the pus does not tend to become too thick 
to pass through a cannula as it frequently does in streptococcic and 
pncuinococcic meningitis. 

Neal and Appclbaum-® say that their results with sulphanilamide in 
meningitis due to the hemolytic streptococcus have been excellent and 
in pneumococcic meningitis encouraging. Their experience in men- 
ingococcic meningitis was too limited for definite conclusions to be 
drawn, but it is their impression that it is of value initials type of 
infection. Willien^ states that the clinical response of the patients 
to treatment with sulphanilamide was satisfactory in every case in his 
experience. The possibility of being able to cure meningococcic men- 
ingitis by the administration of sulphanilamide by mouth only will be 
of untold benefit by eliminating the time, trouble and expense of intra- 
spinal and intravenous therapy, together with the elimination of the 
danger of protein shock and the discomfort of serum sickness. His 
routine of administration was an initial subcutaneous injection of a 
large dose of the saturated 0.8% solution in amounts approximating 
0.05 gm. per kg. The drug is administered by mouth every 4 hours 
day and night. Tlie dosage is graduated downward from an upper 
limit of 15 grains every 4 hours, depending on the size of the patient 
and the severity of the infection. The drug is continued in reduced dosage 
for about 10 days after symptoms and laboratory readings have returned 
to normal. The reason of this is because the drug is bacteriostatic 
rather than bactericidal. Sodium bicarbonate is recommended grain 
for grain with sulphanilamide in order to combat acidosis. Magnesium 
sulphate or sodium sulphate and even sodium chloride are avoided in 
order to prevent sulphemoglobinemia. 
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A Simple Method for the Determination of Mucin in Gastric Secretion. 
Harry M. Eberhard and Charles W. Schaffer (Hahnemann Medical 
College and Hospital, Philadelphia). While doing fractional gastric 
analyses and duodeno-biliary drainages, one of us has noticed, after 
examining the samples of saliva recovered during these examinations, 
that the mucous content of the saliva was totally different from that 
noted in the gastric juice, bile, feces and so forth. Routine examina- 
tion of the saliva and other samples by the older methods -were too 
time consuming, so a simpler and more rapid method has been evolved. 

The methods generally used and published for the determination of 
secreted mucin were found lengthy and tedious; extensive investigation 
with many organic solvents was conducted and it was found that the 
chlorhydrlns were the only water-soluble organic solvents in wliich 
mucin*at its iso-electric point (pH 3.5) was totally insoluble and readily 
precipitated. 
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Pepsin and other proteins of the gastric secretions are not precipi- 
tated and are soluble even in the presence of excess chlorides which do 
not affect tlie precipitation of mucin. The procedure is simple. 

To free it of food particles that are undigested, the sample of gastric 
contents is filtered through cotton placed loosely in a funnel. To 
10 cc. of the gastric secretion are added 20 cc. pf ethylene chlorhydrin; 
shake or agitate to mix thoroughly the chlorhydrin. The mixture is 
then brought to pH 3.5 by the addition of HCl or NaOH and allowed 
to stand for about 30 minutes; at the end of this time the mucin is 
quantitatively precipitated. It may be filtered off and washed on the 
filter with (55% ethylene chlorhydrin (pH 3.5), dried and weighed; or 
the pH standardized chlorhydrin solution may be put into a graduated 
cylinder and the quantity of mucin read directly. 

On our gradated “ mucinomcter” each line represents 10 mg. of mucin. 
This mucinometer is similar in principle to the albuminometer in which 
the precipitated protein is read in mg. per cc. volume. 

The entire procedure takes 1 hour as against IG to 18 hours by the 
ethyl alcohol precipitation, protein hytlrolysis and glucose titration 
method. 

We have found that any of the chlorhydrins may be used successfully, 
but that the ethylene chlorhydrin precipitated the mucin more rapidly. 
Temperatures of 20° to 25° C. were found most favorable. 


Quantitative Emission Spectrum Analysis of Gastric Juice and Allied 
Problems. A. N. Lucian (Randal Morgan Laboratory of Physics, Uni- 
versity of Pennsylvania). In this paper were presented the following 
phases of the subject of spectrum analysis; 

1. The advantages presented by quantitative spectrum analysis. 
Among these were enumerated the following: 

(a) Very great sensitivity. It was reported that amounts less than 
0.000,001 % in quantities of the order of a gram wei-e easily detected. 

(b) Very small quantities are needed for specimens. Liquid speci- 
mens of the order of 0.05 to 0.1 cc. were sufficient for analysis. 

(c) With improved technique, precision of 5% or better can be 
expected. 

(d) Many different elements can be determined simultaneously re- 
gardless of the dissimilarity of their chemical properties. 

2. A discussion of the fundamental physical analysis by the emission 
spectrum was given. The significance of the nltiviule or persisieni lines 
was brought out. 

Brief mention was made of the two well-known standard methods: 

(a) The step by step comparison method of de Gramont. 

{b) The internal line standard of Gerlach and Schweitzer. Then a 
brief discussion of the improved method developed by the author was 
given. This consisted of obtaining a standard curve for each element 
(which in all cases so far tried is a straight line) by plotting the density 
values of the spectrum line or lines of the element, produced by a series 
of standard solutions, against the known concentrations of the element 
in question in the various standard solutions, and from such curves 
reading off the actual amount of the element in question in the unknown 
samples. 

3. A preliminary report of the results obtained was given. 
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A large number of specimens of fasting gastric juice were obtained 
under carefully controlled conditions, to minimize the chances of con- 
tamination.* 

The elements identified in all the specimens were the following; Na, 
K, Ca, Mg, P, Fe, Cu, Zn, Pb, Mn and C. Other elements were occa- 
sionally encountered, nqtably Sr, Al, and Si. 

Referring to the above-mentioned 10 elements (not including C), the 
following table shows the extreme values of the concentration of these 
elements ever found in gastric juice specimens investigated in this work. 



Mg. per 100 cc. 


Mg. per 100 cc. 

Na . 

. . . . 53.00-141.0 

Cu . . 

. 0.120-1 80 

K 

. . 4S. 00-125.0 

Zn . 

0 150-0. 78 

Ca 

. . 3.00- 19.5 

Pb . 

. 0.000-0 09 

Mg . 

. . . . 0.75- 3.5 

Fe . 

. 0 020-0.10 

P . . 

. . . . 5.80- 13.0 

Mn 

. . . 0 002-0.03 


An attempt was made to study the variation in the concentration of 
a given element with the change in the pH value of gastric juice. As 
a preliminary report it was stated that as far as the alkali metals, Na, 
K and Ca, are concerned no definite and consistent trend was noticeable. 
In contrast, some of the other metals, notably Cu, showed what appears 
to be a definite trend. A plotted curve indicates that the concentration 
of copper decreases with increasing values of pH. Further conclusions 
with regard to this point (concentration vs. pH) must await further 
careful measurements. 


Differences Between Castration Cells and Thyroidectomy Cells of 
the Rat Pituitary in Response to the Administration of (Estrone and 
of Thyroid Extract, Isolde T. Zeckwer (Laboratory of Pathology, Uni- 
versity of Pennsylvania). Rats were operated upon at 5 weeks of age 
and killed 5 weefe later. In each group, some were injected daily with 
oestrone during the entire postoperative period, the total dosage vary- 
ing up to 2900 I.U. Others in each group were fed desiccated thjToid 
extract daily, during the entire postoperative period, the total dosage 
varying up to 2 gm. The histologic appearance of pituitaries of the 
treated rats was compared with that of untreated rats. Ninety-four 
pituitaries were studied. 

Complete thyroidectomy was cAudenced by characteristic stunting 
of skeletal growth and inhibition of kidnej' growth. The effect of 
cestrone was obvious in the characteristic effects on the gonads. In 
spite of the known diffuse effects of oestrone in degranulating all chromo- 
phile cells, whether the dosage of oestrone was large or small, thyroidec- 
tomy cells were abundant in the pituitaries of all thjnoidectomized rats. 
Adequacy of oestrone dosage was proved by its characteristic effect in 
preventing castration cells in both male and female gonadectomized 
rats. 

The feeding of thyroid extract had no effect on the castration changes 
in the pituitary ivhen given in doses far in excess of that necessary to 
prevent the development of thyroidectomy cells in the thyroidectomized 
rats. 

* These specimens wore supplied by Drs. Harry Shay and J. G. Cohen of the 
S. S. Eels Foundation, where this work was carried out. 
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It is concluded that castration cells and thyroidectomy cells are 
histologically and functionally different cells, whether or not they arise 
from different or identieal precursor cells. 


The Synaptic Excitation of Nerve Cells. D. W. Bronk, M. G. Larra- 
BEE, and J. B. Gaylor (Eldridge Reeves Johnson Foundation, Uni- 
versity of Pennsylvania). Because the frequency of nerve impulses 
largely determines their effects, it is important to know how that 
frequency is modified when the impulses cross a synapse. Recording 
the response in one or a very few postganglionic fibers (from stellate of 
cat) while stimulating the preganglionic nerve, we have shovm that 
when the impulses arrive at frequencies corresponding to those which 
normally occur in the organism, each presynaptic impulse initiates 
only one postsjmaptic impulse. 

If, however, the impulses arrive at higher frequencies, there is no 
longer one synclironized volley of, postganglionic impulses for each 
preganglionic volley. Furthermore, the ganglion cells continue active 
for some seconds after the end of preganglionic stimulation. Evidence 
is thus provided for the first time showing conclusively that a train of 
impulses arriving at a synapse may set up an cxcitiitory state which 
persists for long duration at a level sufficient to stimulate. 

The dependence of synaptic transmission on blood supply has been 
studied in a perfused ganglion. Certain pathways cease to transmit 
about 10 "minutes after arresting the circulation; all cease to function 
witliin 30 to 45 minutes. Recovery has been obser\'ed when the circu- 
lation is restiirted after hours. The determination of relative rates 
of failure of conduction over synaptic and purely axonal pathways 
shows that the synapse does not fail more rapidly than the axone. 
When conduction is blocked by anemia, the postganglionic cells can no 
longer be excited by perfusion with acetylcholin. From this, we con- 
clude that loss of irritability of the cell body fails as soon as, if not 
sooner, than any other part of the synaptic region. 


Further Studies on the Mechanism of Kaolin Hypertension. E. 
Roberts and J. Q. Griffith, Jr. (Robinette I'^oundation, University 
of Pennsylvania). This material is a study of hypertension produced 
in rats Ijy the intracisternal injection of 0.04 cc. of a 25% suspension 
of kaolin. Following the intracisternal injection in the rat, vascular 
hypertension occurs Isy the fifth to twelfth day and pressure tends to 
fall to normal by the third month. There is increased cerebrospinal 
pressure. Internal communicating hydrocephalus frequently, though 
not invariably, occurs in animals surviving a month or more. There 
is impairment of perineural absorption from the cerebrospinal space 
into the lymph system but no alteration of absorption into the blood 
stream. There probably is block in the perivascular spaces leading 
to the surface of the cortex which may be a factor in the production of 
hydrocephalus. In long-standing cases the gray matter of the cortex 
is thinned out of proportion to that seen in another form of hydro- 
cephalus due to cerebellar tumor. Water content of the brain is normal. 
Blood volume is normal. Minute vessel pressure is increased but falls 
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in the flare area of a burn. Mean pressure and systolic pressure are 
both elevated. This hypertension can occur following complete bi- 
lateral adrenalectomy. The carotid sinus responds normally to electri- 
cal stimulation. 


Correction. The statement under “Dosage of the Drug” (Am. J. Med. Sci., 195, 
70S, 1938) which read; “In general we have usually given as an initial dose 0.6 gm. 
per kilo of body weight” should be changed to read: “In general we have usually 
given as an initial dose 0.06 gm. per kilo of body weight.” 


Notice to Contributors. Manuscripts intended for publication in the Americ.vn 
Journal of the Medical Sciences, and correspondence, should bo sent to the 
Editor, Dr. Edward B. Krumbhaar, School of Medicine, University of Penns 5 ’lvania, 
Philadelphia, Pa. 

Articles are accepted for publication in the American Journal of the Medical 
Sciences exclusively. 

All manuscripts should be typewritten on one side of the paper only, and should be 
double spaced with liberal margins. The author’s chief position and, when possible, 
the Department from which the work is produced should be indicated in the subtitle. 
Illustrations accompanj’ing articles should be numbered and have captions bearing 
corresponding numbers. For identification they should also have the author's name 
written on the margin. The recommendations of the American Medical Association 
Style Book should be followed. It is important that references should be numbered 
and at the end of the articles, arranged alphabetically according to the name of the 
first author and should be complete, that is, author’s name, journal, volume, page 
and year (in Arabic numbers). 

Return postage should accompany all manuscripts but will be returned to the 
author if the manuscript is accepted. 

Two hundred and fifty reprints, wdth covers, are furnished gratis; additional 
reprints may be had in multiples of 250 at the expense of the author. They should 
bo asked for when the galley proofs are returned. 

Contributions in a foreign language, if found desirable for the Journal, will be 
translated at its expense. 
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ORIGINAL ARTICLES. 

THE UNITED STATES ARMY’S WAR IN THE AIR AGAINST THE 
MOSQUITO-BORNE DISEASES.* 

By James Stevens Summons, B.S., M.D., Ph.D., Sc.D., 

MEUTENANT-COLONEL, MEDICAL COUPS, U. 8. A.; HEADQUAETEnS FIUST CORPS AREA, 

ARMV BASE, BOSTON, MAB8, 

Our war in the air rarely makes the front page of the newspaper; 
nevertheless it is a major conflict, wliich began half a century ago 
and is still being waged on manj'' fronts at home and abroad. For 
the benefit of any pacifistic friends who may be present I hasten 
to add that this is a war of defense. It has been fought, not with 
airplanes and high explosives, but with test-tubes and steam shovels, 
microscopes and Paris green, quinine cocktails, and native battalions, 
clearing the muck from jungle swamps. In other words, my title 
refers to the fight of the Medical Corps against the mosquito-borne 
diseases. 

As this fight is a part of the campaign waged against all infectious 
diseases, I will digress a moment to indicate some of the purposes of 
this broader campaign. The primary objective of the Medical 
Corps is to safeguard the health of the soldier and keep him physic- 
ally fit, especially during periods of national emergency. In the 
attempt to accomplish this, the civil profession has always been 
called on for help. The best available medical and surgical care has 
been given the sick and wounded, and every effort has been made 
to prevent infectious diseases. Both of these activities are essential, 
but the latter is more important to the conservation of man power. 

Throughout history, epidemics have been the scourge of armies 
operating in the field, and prior to the development of modern pre- 

* Read at a meeting of the Undergraduate Medical Association of the University 
of Pennsylvania, Philadelphia, Pa., December 7, 1937. 

VOL. 190, NO. 2. — AuatTBT, 1938 
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ventiye medicine, the infectious diseases consistently caused more 
disability and death than did battle injuries. In fact, they fre- 
quently decided the outcome of important wars. 

Considerable progress has been made in the attempt to protect the 
soldier, but much remains to be done. During our various Avars of 
the past tlie following proportions of the total deaths were caused 
by disease:^'" Eevolutionary War, 90%; hlexican War, 84%; Civil 
War, 62%; Spanish American l¥ar, 87%; and World War, 50 %. 
In the Civil War, disease was responsible for more than 224,000 
deaths in the Union force of 2 million men; on the other hand, during 
the World- War there were only 50,000 disease deaths in our army of 
4 million men. In the latter conflict, the respiratory infections pre- 
dominated, and for these we still have no satisfactory methods of 
control. The prevalence of the intestinal group of diseases AA'as 
relatively low, and tjqihoid was unimportant due to improA^ements 
in field sanitation and the use of “triple-typhoid” A’^accine. Smallpox 
AA^as eliminated bj"- A'^acci nation. Certain other important infections 
caused little or no trouble, but only because they were not endemic 
in the regions occupied by our troops. The latter group included 
some of the diseases transmitted by mosquitoes.-- 

The army’s struggle against mosquito-borne diseases began under 
the leadership of G. M. Sternberg, a pioneer scientist, Avho Avas re- 
ferred to by Robert Koch as the “Father of American Bacteriol- 
ogy-” In 1916, your A. C. Abbott paid tribute to Sternberg's 
i^uence on the development of preA’^entive medicine in this country 
and ex'pressed appreciation of his good fortune at having sensed as 
assistant to this able man. 

Sternberg entered the army during the Civil War, and served Avith 
distinction on many battlefields. Early experiences Avith epidemics 
of typhoid, cholera, yelloAv fermr and malaria created in him an 
intense interest in the then young science of bacteriology, and a life- 
long desire to prevent the military plagues. In 1880, his translation 
of Magnin’s book on bacteriology constituted the first American 
text on this subject, followed in 1892 by his OAvn more extensive 
“IManual of Bacteriology,” During his long service he had seA^eral 
opportunities to iuA^estigate yellow feAmr, and by careful bacterio- 
logic studies he disproA^ed the claims of A'arious workers who believed 
they had discoA^ered tlie causatiA^e agent. In 1881, he refuted the 
claims made for the “Klebs-Tommasi-Crudilli” bacillus as the cause 
of malaria; and 4 years later, at Johns Hopkins Unwersity,^ he 
demonstrated for the first time in America, the living plasmodium 
of malaria. During the period from 1893 to 1902 Sternberg’s duties 
as Surgeon General of the United States Army, interfered with his 
personal laboratory inA’-estigations, but afforded opportunity to 
develop in the Army his ideas concerning the importance of experi- 
mental studies in dealing with military diseases. At an early period 
he establislied the Army Medical School, organized laboratories in 
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army hospitals, and in ever}’’ way possible stressed the importance 
of medical research. 

After, the Spanish American War, General Sternberg ordered the 
formation of special boards of officers for the investigation of the 
important diseases in our newly acquired tropical possessions. 
Major Walter Reed and his associates were sent to Cuba,, where 
they discovered the mosquito transmission of yellow fever. liieut. 
B. K. Ashford proved that the malignant disease, “Puerto-Rican” 
anemia, was due to massive hookworm infection, and began a cam- 
paign of control, which was the forerunner of the world-wide eradica- 
tion program of the Rockefeller Foundation. The third board was 
established in the Philippine Islands under Lieut. R. P. Strong, 
now of the Harvard Medical School, and he, and those who succeeded 
him, contributed to our knowledge of various diseases, including 
dysentery, plague, beri-beri, filariasis, surra, malaria, and dengue 
fever. This latter board existed in Manila until 1934, when it was 
transferred to Ancon, Panama Canal Zone, where its members are 
now engaged in the study of malaria and other important diseases. 
Many of these tropical infections are of relatively slight importance 
to the army under present conditions, but some are potentially 
dangerous, and might seriously cripple a military force required 
to operate in regions where they are prevalent. This applies par- 
ticularly to yellow fever, dengue fever and malaria. 

Yello’w Fever. Yellow fever has existed in the American tropics 
for at least 4 centuries, and during the past it has frequently invaded 
the temperate regions in the summer months. It is rarely severe 
among the adult natives of endemic areas apparently because a 
large proportion of such individuals become immunized through 
mild, childhood infection. However, among non-immune adults, 
either visitors from abroad or the inhabitants of newly invaded re- 
gions, it may cause explosive epidemics with high morbidity and 
mortality. 

Before the present century, destructive outbreaks of yellow fever 
were frequent among European troops operating in the West 
Indies and in South and Central America, A spectacular example 
occurred during the revolt of the blacks in Haiti, when a veteran 
French Army was practically annihilated d In 1802, a force of 
58,545 troops embarked at Brest for Santo-Domingo, and within 
4 months 50,270 were dead, chiefly of yellow fever. Of the 8000 
remaining 3000 were sick or wounded. In 1809, this army was 
reduced to 300 men, who returned to France. In the United States 
alone there have been more than 100 epidemics. Most of these 
occurred in the South; but on many occasions yellow fever appeared 
in our northern cities, including Philadelphia, New York, and Bos- 
ton; and even invaded Canada. It is estimated that the disease 
caused at least 100,000 deaths in this country. During the brief 
war with Spain, 1300 cases of yellow fever occurred in our troops, 
and caused 200 deaths. 
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In 1900, Walter Reed went to Cuba with instructions to investi- 
gate yellow^ fever and to determine the etiologic significance of Sana- 
relli’s Bacilhis icteroides. The bacillus was soon ruled out, and 
Reed’s well knoiro human experiments were begun, to test Dr. 
Carlos Finlay’s*^ belief in the mosquito transmission of yellow fever. 
After 12 months of heroic work it was proved that tlie disease is 
transmissible by Aedes oegypti and the mechanism of its transmis- 
sion was determined.'® This information was immediately applied 
by the Governor of Cuba, General Leonard Wood, who ordered an 
intensive campaign against mosquitoes, which was effectively 
carried out by Colonel William Gorgas. By 1902, the city of Havana 
which had been cursed with yellow fever for more than 150 years, 
was for the first time free of tiiis disease. Similar control work was 
soon done elsewhere, and within a few years the United States, the 
Panama Canal Zone, and many tropical regions were likewise re- 
leased from the yoke of yellow fever. 

By 1914, it appeared that tire disease had been eliminated in all 
but a few endemic foci, including one in Ecuador and possibly 
others in IMexico and West Africa. Acting on the advice of General 
Gorgas, the Rockefeller International Health Board therefore 
undertook a campaign which had as its purpose the eradication of 
yellow fei'^er from the face of the earth. In 1918, a commission was 
sent to Guayaquil, and after 6 months of Aedes control work, the 
disease disappeared from that region. Incidentally, it was here 
that Noguchi, 2-* questioned Reed’s discovery that yellow fever 
is due to a filtrable virus and reported Leptospira icteroides as the 
cause. This mistake was rectified 10 years later by the work of 
Sellards®® and others. Subsequently, outbreaks of yellow fever 
appeared elsewhere in America, but as they were controlled within 
a short time, it was still thought possible to stamp out the disease. 

In 1920, the Rockefeller Foundation sent to West Africa an expedi- 
tion headed by General Gorgas. He died in London, but his assist- 
ants carried on, and finding e^ddence of the existence of yellow fever, 
they recommended further studies. In 1925, General F. F. Russell, 
who was recently retired as Director of the International Health 
Board, sent out a second expedition, under hlajor Henry Beeukes, 
to work in Nigeria and on the Gold Coast. After 2 years of intensive 
search for an experimental animal, Stokes, Bauer, and Hudson^- 
(1927) found that monkeys [Macaciis siniciis and M. rhesus) from 
non-endemic countries were susceptible to infection. This funda- 
mental discovery has made possible many advances in our knowledge 
of the disease. 

. Since that time, 32 mosquito species of the genera: Aides, Cidex, 
Mansonia and Anopheles, have been incriminated as yellow fever 
vectors, and certain flies, bedbugs and ticks have been sborni to be 
mechanical carriers of the \drus.» In 1929, Sawj'er, Lloyd, and 
Kitchen® developed a method for the preservation of yellow fever 
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virus, by drying it in a vacuum while frozen, thus making it possible 
to transport the virus to research laboratories in America. In 1930, 
Theiler^^ showed that white mice are susceptible to intracerebral 
injections of virus, and this afforded a more convenient experimental 
animal. The following year, Sawyer and Lloyd-® (1931) developed 
the so-called mouse “protection test” Avhich is now being used in a 
world-wide immunity survey. Recovery from an attack of yellow 
fever is followed by the appearance of virus-neutralizing antibodies, 
which remain in the serum throughout life. Therefore the “pro- 
tection test” can be used to determine the periods during which the 
disease has existed in any community. 

The use of this test supplemented by pathologic methods, has 
recently led to the discovery that in certain countries, where yellow 
fever has been eliminated from the towns and cities by mosquito 
control, the disease still exists in sparsely settled jungle regions, in 
spite of their freedom from Acdcs (pgypti. Soper,'’® who has studied 
this jungle type of yellow fever since 1932, reports that although 
urban outbreaks maj’^ decline or cease for a time there is a vast, 
previously unknown, reservoir of infection in the interior of South 
America. The endemicity of the disease, instead of being limited 
to a few scattered areas, as was once thought, extends over large 
parts of Brazil, Bolivia, Paraguay, Peru, Ecuador, Venezuela and 
Columbia. Last year, during a survey made of Indians in the San 
Bias Islands about 50 miles from Colon, members of the Army 
Medical Research Board, Ancon, C.Z., found an individual less than 
10 years old who gave a positive protection test. 

Recognition of the existence of jungle yellow fever naturally has 
caused the Rockefeller Foundation to abandon its original program 
of world eradication, based on the destruction of Aedes in key 
centers,^® and has introduced many new problems such as: 1, a 
search for the still unknown vectors and hosts of the jungle infec- 
tions; 2, methods to protect individuals exposed in endemic regions; 
and 3, precautions against the spread of the disease from the jungle 
areas to “Aedes-infested” urban centers. Such spread has been 
traced in a few outbreaks in Brazil and Bolivia. The increasing 
facilities for rapid transit make it important to guard against more 
serious accidents. 

With this in view the countries concerned have adopted mutually 
protective agreements and the Pan-American Airways system is 
taking special precautions to avoid accidental transportation of 
infected mosquitoes or passengers. These precautions will in- 
clude: 1, the vaccination' of all flying personnel as soon as prac- 
ticable; 2, careful inspection of passengers to eliminate those infected 
and, 3, systematic destruction of mosquitoes on all airplanes. 

Recent experimental work on yellow fever vaccination indicates 
tha't eventually a prophylactic suitable for military use may become 
available. The vaccine of Theiler and SmitlP® (1936) which is 
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prepared with an attentuated strain of tissue-culture virus, protects 
lower animals and is now being used in man. 

^ For over 30 years the United States Army has enjoyed an armis- 
tice with its ancient foe, the ellow Jack, but we must be prepared 
for a renewal of hostilities at any time. Yellow fever could easily 
cause serious damage, should it be introduced into the United States 
during the summer, or should it become epidemic among troops 
operating in an endemic region. If we are to protect our forces 
under field conditions, some effective method of immunization must 
be made available. It is hoped that this may be accomplished by 
the “Theiier-Smith” vaccine. 

Dengue Fever. Dengue, or break-bone fever, is a non-fatal dis- 
ease of some military importance. It is endemic in warm climates 
throughout the world, and often occurs in extensive epidemics. 
One of the earliest clinical descriptions of the disease was contrib- 
uted by the distinguished Benjamin Rush, of this university, who 
was responsible for the medical organization of the Army in 1777. 
His studies on dengue were made during a severe outbreak which 
occurred in Philadelphia in the summer of 1780. 

The transmission of dengue is, in many ways, similar to that of 
yellow fever. The work of Graham'* (1903) in Syria indicated its 
mosquito transmission, and later studies of Bancroft® (1906) and 
of Cleland, Bradley, and McDonald® (1917-1919) incriminated 
A. (Egypti. Various members of the Army Board in Manila have 
added to our knowledge of dengue. In 1907, Colonels' Ashburn and 
Craig® proved that it is caused by a filtrable virus in the blood; and 
they transmitted it mechanically through Cvlcx faiigans. 

Colonel J. F. Siler and his associates®* (1925-1928) carried out 
extensive studies of dengue transmission by A. asgypti. Their 
conclusions have been summarized as follows: 

“a. Previous reports of the transmission of dengue fever by 
Aedes cegypii were amply confirmed (47 instances). 

“b. Cnlex quinqii^asciahis was eliminated as a possible trans- 
mitting agent (7 attempts to transmit all of which were negative). 

“c. The patient with dengue fever can infect the mosquito in the 
late incubationary stage of the disease (6 to 18 hours prior to the 
onset of sjTnptoms, as manifested by elevation of body temperature 
above normal) and ordinarily continues to be infective to Aedes 
mosquitoes during the first 3 days of illness. 

“d. When the mosquito draws blood from an individual during 
the first 3 days of his illness, under conditions ordinarily encountered 
in nature, the virus must remain in the mosquito for a somewhat 
definite period of time before the mosquito is capable of infecting 
a human being tlirough its bites. Under the conditions existing 
when the Board carried out its experiments (cool, dry season in the 
tropics), this time interval was found to be from 11 to 14 days. 
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“e. After the infected mosquito has become capable of transmitting 
the virus to human beings it retains that capacity throughout the 
remainder of its life (experimental dengue in humans was produced 
with mosquitoes infected 62, 66 and 75 days previously). 

The virus causing dengue fever is not carried from the infected 
mosquito through its eggs to the next succeeding generation. 

“g. For all practical purposes the incubation period of dengue 
fever in human beings may be considered as being from 4 to 6 days, 
inclusive. 

"h. An attack of dengue is followed by a period of increased 
resistance to the infection (at least for several weeks or months), 
but the duration of the immunity was found to be exceedingly vari- 
able. There was no evidence of racial itnmunity. The permanent 
population living in areas of endemicity develops a high degree of 
immunity, the most logical explanation being that it results from 
somewhat frequent, repeated, mild attacks.” 

Schule^- in 1928 observed that A. ccgypii may become infective 
as early as the 8th day after ingesting dengue virus, when the atmos- 
pheric temperature and humidity are relatively high. Later Army 
workers (Simmons, St. John and Reynolds®®) investigated the dis- 
ease with the following results: 

o. Aedes albopictvs, a common oriental mosquito, was shown to 
be an effective biologic vector, the mechanism of transmission being 
similar to that for A. asgypti. 

b. Dengue was transmitted mechanically from individuals in the 
acute stage of the disease to susceptible persons, through inter- 
rupted feeding of either Ctdex (pdnqvefasciahis or A. cogypti pro- 
vided large numbers of mosquitoes were used. 

c. The virus in the mosquito was shown to be filtrable. 

d. Virus was transmitted from infected to normal mosquitoes 
without passage through a mammalian host. 

e. Native Filipinos living in mountainous regions beyond the 
range of Aedes were shown to be susceptible to dengue, while com- 
parable groups of natives in endemic areas were highly immune. 

/. It was shown for the first time that dengue could be transmitted 
through mosquitoes from man to certain species of monkeys caught in 
non-endemic regions and back to man. Adult monkeys of the same 
species from endemic areas were found to be immune. This suggested 
the possibility that a dengue “reservoir” might be maintained in 
uninhabited jungle areas by passage of the virus through the sus- 
ceptible young of monkeys or other animals, as has since been shown 
to be the case in Jungle Yellow Fever. 

g. Dengue virus failed to penetrate the excoriated skin of human 
beings. 

h. Experimental observations indicated that dengue produces 
a somewhat high degree of immunity, certainly for a period of several 
months to more than a year. 
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i. A saline suspension of macerated infected A. (egypH used as a 
vaccine failed to confer demonstrable immunity. 

In 1931, it was shown by Holt and ICintneri" that in infected 
A. osgypti the virus is present in all parts of the body. 

IMuch has been added to our knowledge of the virus of dengue 
and of the epidemiology and transmission of the disease bj^ workers in 
various parts of the world, including; Cleland, Bradley and McDon- 
ald,® Koizumi, Yamaguchi and Tonomura,*® Manoussakis,®* Blanc 
and Caminopetros,-' Blanc, Caminopetros and Manoussakis,* Blanc, 
Caminopetros, Dumas and Saenz, « Snijders, Dinger and SchiifFner.®® 
The present importance of dengue to the army is due almost 
entirely to its high incidence among troops in the Philippines. For 
37 years a large proportion; of the soldiers, stationed in and around 
Manila, have contracted the disease at some period during their 
stay. The annual incidence curve has fluctuated at intervals which 
appear to be correlated with the importation of susceptible troops, 
and has shown no sustained improvement during this period. As 
most of the adult native residents of Manila are immune to dengue, 
and as yellow fever does not exist there, the civil authorities have 
not regarded complete Aedes control as important enough to warrant 
its cost. 

Dengue rarely kills, and is of relatively short duration, however it 
is a potential military hazard because of its widespread endemicity 
and its tendency to occur in epidemics which incapacitate large 
groups of persons within short periods of time. For example, in the 
summer of 1885, three-fourths of the inhabitants of Austin, Texas, 
were sick with dengue;®^ and in 1897, half the population of Galves- 
ton was infected. During the great epidemic of 1922 over a million 
people were attacked in our southern states; and during 1927-1928 
about a million and a half cases occurred in Greece. We can all 
visualize conditions under which such an epidemic, striking during 
the critical period of a decisive campaign, might jeopardize the suc- 
cess of our armies. To avoid such an unfortunate occurrence an 
effective vaccine is needed for the protection of troops in the field. 

Malaria. Among all the diseases of mankind, malaria deserves 
the unsavory title of “Public Enemy No. 1.” We who enjoy the 
present, relative security of our northern cities, are apt to think 
vaguely of malaria as an interesting, but disagreeable, disease 
which is visited mainly on the lazy natives of southern climes. The 
fact of the matter is that these "shiftless natives” belong to a great 
tropical empire which stretches around the earth, and is peopled 
by millions who have been conquered and enslaved by malaria. 

' Sir Patrick Manson concluded that, "malaria causes more deaths, 
and predisposition to death, than all the parasites affecting mankind 
together;” and Osier designated malaria as the "greatest single 
destroyer of the human race.” Today, in spite of our accumulated 
knowledge concerning its etiology, treatment and control, this dis- 
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ease exceeds all others in sapping the vitality, and impeding the 
social, industrial, and political progress of the inhabitants of many 
tropical countries. 

The Army’s experience with malaria has been largely satisfactory; 
and our relative success in its control has undoubtedly helped to 
develop a false sense of security. A century ago malaria caused 
more than 25% of the disease admissions to Army hospitals, while 
since the World War the proportion has been only 1 %. 



Fig. 1. — From unpublished manuscript, "Malaria in Panama,” by Simmons, 
Callender, Curry, Schwartz and Randall, 1937. 


The modern campaign against the disease began after 1898, when 
the studies of Manson, Ross, Grassi, and others had incriminated 
certain anopheles mosquitoes as vectors. The results are indicated 
by the annual admission rates per 1000 among white enlisted men, 
which are shown in Fig. 1. 
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As is indicated by the upper curve, the malaria admission rates 
for tlie total Army declined from 728 per 1000, in 1900, to 380 the 
next year; and since 1916 they have been almost negligible^ The 
incidence curve for troops in the Continental United States was the 
first to fall, the rates being about 165 per 1000 in 1900, 50 in 1907, 
and less than 10 since 1920. 

Conditions were quite different in our Philippine stations, and 
during the early days a large proportion of our troops there con- 
tracted malaria. The rates decreased gradually from a high of 743 
per 1000 in 1900, to less than 50 in 1918, and since 1930 they have 
been negligible. The present low incidence affords spectacular proof 
of the value of the experimental studies of Colonel C. F. Craig‘“ 
and others, and to the effective field work of many Army sanitarians. 

The experience of our troops in the Panama Canal Zone has been 
less satisfactor5^ The trend of the malaria incidence curve has been 
downward, but even as late as 1933 the rate was 65.9, which was 
20 times the rate among troops in the United States, and 34 times 
the rate for our white soldiers in the Philippines.^^ This compara- 
tively high incidence of malaria among the soldiers in Panama may 
be due in part to differences in the mosquito vectors of the regions 
concerned. In the Philippines,' the important vector is Anopheles 
minimvs, a mosquito wdiich breeds in rapid, foot-hill streams, abo^’-e 
sea level. In Panama, the chief carrier is ,.4. albimamis and there 
are several other effective vectors, some of which prefer to breed in 
sunlit, still waters, others in well shaded jungle streams, and still 
others in tidal swamps, thus rendering their control more difficult 
and costlj'. Before 1934 only 4 of the 15 recognized anophelines of 
the Canal Zone were knovm to be malaria vectors, and since tliat 
time, Rozeboom*’ of the Gorgas Memorial laboratory has incrimin- 
ated A. bachnanni and Simmons^® of the Army Board has incrimin- 
ated 4 additional species, including A. punciimacida. 

Since the early days of the Spanish Conquistadores, the Isthmus 
of Panama has been notorious for its pestilential fevers, especially 
yellow fever and malaria. Both of tliese plagues, but mainly malaria, 
contributed to the failure of DeLesseps’ attempt to build the French 
canal, during wffiich at least 20,000 lives were lost and more than 260 
million dollars were spent. 

In 1904, when Gorgas began his well-known sanitary campaign'^ 
which made possible the construction of the present canal, he was 
armed with the knowledge that malaria is transmitted by anophe- 
line mosquitoes. Also he had practically unlimited funds to use 
for mosquito control. As shown in Fig. 2, the malaria rates among 
canal employees decreased from a high of 821 per 1000 in 1906 to a 
low' of 16 in 1910.' By continuing the anti-mosquito work at a 
present cost of about §130,000 annually, this decrease in malaria 
lias been maintained, but there has been no progressive improve- 
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raent during the last 20 years. As shown in Fig. 2, the malaria rates 
among troops are much higher than those for canal employees. 

The persistence of malaria in the Canal Zone, in spite of the 
vigorous measures taken to prevent it, indicates the difficulty of 
mosquito control in the American tropics. The relatively large 
annual appropriations have been sufficient only to eliminate the 



Fig. 2. — From unpublished manuscript, “Malaria in Panama,” by Simmons, 
Callender, Curry, Schwartz and Randall, 1937. 

mosquito breeding in small areas, which extend for 1 to 3 miles around 
the cities of Colon and Panama, the Canal Zone towns and the 
permanent military posts . (Chamberlain)^. These areas are sur- 
rounded by a great unsanitated region including the rest of the Zone 
and the Republic of Panama, in which mosquitoes continue to breed 
unhindered. From these vast breeding places, many anophelines 
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invade the sanitated areas each year, coming either in nuptial flights 
or in search of blood (Curry*-). 

Malaria is highly endemic among the natives living in and around 
the Zone, and the incidence of human carriers is high (Clark and 



Fig. 3. — The channel of the Canal is represented by the hea\'j' black line from 
Cristobal and Limon Bay on the Caribbean side to Balboa and Panama Bay on 
the Pacific side. The two lighter lines, at a distance of 5 miles on cither side of the 
Canal, arc the boundaries between the Canal Zone and the Republic of Panama. 
The Canal Zone also includes all of Gatun Lake, together with a narrow border of 
land around it, and the basin of the proposed lake in the upper Chagres River basin. 
The total area sanitated against malaria is shown in hca\'j' shading about the two 
terminals of the Canal. Within these sanitated areas arc concentrated the bulk of 
the Canal employees, as well as the militarj- forces and their families. Elsewhere 
in the Canal Zone practically all employees and their families are furnished thor- 
oughly screened quarters, but no antimosquito work is carried out. Farmers, known 
as “Zone settlers," live outside the sanitated areas and are unprotected against 
malaria. (From the official records of the Health Department of the Panama Canal.) 

IComp®).. Tlierefore the invading mosquitoes have many oppor- 
tunities to become infected before their arrival. Suiveys made by 
the Army Board during the past 2 years show that a significant 
proportion of the Anopheles caught in barracks are infected. 

Tbe greater prevalence of malarial fevers among the troops, 
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compared with Canal employees, is probably due to various factors, 
including the following: 1, the soldiers may be more susceptible 
as they are young, white adults who remain in Panama only 2 or 3 
years, while over 50% of the employees have lived there for 10 or 
more years, and may have developed some resistance to the infection; 
2, most of the Army posts arc located nearer the unsanitated jungles 
than are the Canal Zone towns; and are nearer mosquito breeding 
areas; 3, the soldiers are exposed to mosquitoes, not only in the 
sanitated areas, but also while on reconnaissance trips and maneu- 
vers in unsanitated regions. 

During such periods of exjiosurc, special precautions are taken to 
prevent malaria.” The men are required to sleep under mosquito 
nets, and are warned against visiting native villages after dark. 
They are also given quinine in daily doses of 15 grains. The latter 
procedure is of distinct military value, but only because it delays 
the development of clinical symptoms while it is continued. As 
quinine does not kill sporozoites, it fails to prevent infection, and 
therefore it is not uncommon for many men to develop the clinical 
symptoms of malaria after they return to barracks and discontinue 
the drug. Obviously, an effective field prophylactic is urgently 
needed and for several years atabrine and other therapeutic agents 
have been tried experimentally, but so far with inconclusive results. 

The great prevalence of malaria in Panama is well illustrated by 
an incident which occurred during maneuvers held recently near 
the Canal Zone border. As these maneuvers took place during the 
“dry season,” it was decided to omit the use of quinine prophylaxis. 
Before the end of the second week, so many cases of malaria had 
developed that the continuation of the exercises was seriously 
interfered with. 

Such occurrences show the importance of malaria as a military 
problem, and indicate the need for the development of more effec- 
tive methods for the prevention of this disease in the field. The 
difficulties encountered by troops living under the relatively favor- 
able peace time conditions which exist in the Canal Zone, afford a 
serious warning of the dangerous situation that would undoubtedly 
arise should it become necessary for our army to operate for a long 
period in the American tropics. 

Equine Encephalomyelitis. Another mosquito-borne disease of 
some interest to our Army is equine encephalomyelitis. This is an 
epizootic disease which occurs sporadically in various parts of the 
United States, and is caused by a filtrable virus, which may be 
identical with the yirusof Bornadisease. In 1933, Lieut. Col. Kelser,!^ 
at the Army Medical School, transmitted the virus to horses through 
Aedes oegypti, and since that time several other species of Aedes 
have been incriminated as potential vectors (Simmons, Reynolds 
and Cornell Merrill, Lacaillade and Ten Broeck;-^ Madsen and 
Knowlton^®). The disease has not been common among army 
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animals but obvious^ it might occur at an inconvenient time and 
interfere with military movements. 

The work of Kelser,_ moreover, is of considerable importance to 
human medicine as this was the first demonstration of the trans- 
mission of a purely neurotropic virus by mosquitoes. This fact 
naturally reopens the question as to whether certain acute infections 
of the central nervous system in man may also be carried by insects, 
and suggests many problems which still require investigation. 

Conclusion. In this review, an attempt has been made to outline, 
briefly, the progress made in the Army’s fight against some of the 
diseases caused by mosquitoes; also to point out certain weaknesses 
in the present lines of defense. The investigations of a host of 
civilian and military workers have armed us with information con- 
cerning the etiology of these diseases, and under favorable condi- 
tions we are able to prevent them by the tedious and costly method 
of eliminating their insect vectors. 

Unfortunately, such methods of control cannot be applied effec- 
tively by an army actively engaged in the field, and we are still 
unable to protect adequately, troops operating in regions where these 
diseases are prevalent. To afford this protection, we must have 
effective, specific prophylactic agents, either drugs or vaccines. 
The search for such agents should be an important part of our 
Nation’s preparedness program. This problem concerns not onlj’- 
the hledical Corps, but the whole medical profession, and it is hoped 
that eventually their combined efforts may lead to new victories in 
our War in the Air. • 
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A STATISTICAL STUDY OF ACUTE HEMOEEHAGIC PANCEE- 
ATITIS (HEMOEEHAGIC NECEOSIS OP PANCEEAS). 

By H. a. Weiner, M.D., 

INSTKUCTOn IN PATHOLOGY, YALE UNIVERSITY SCHOOL OF MEDICINE, 

AND 

Robert Tennant, M.D., 

ASSISTANT PROFESSOn OF PATHOLOGY AND SURGERY, YALE UNIVERSITY SCHOOL 

OF MEDICINE, NEW HAVEN, CONN. 

(From the Laboratory of Pathology, Yale University School of Medicine.) 

The belief that alcohol is in some way related to acute hemorrhagic 
pancreatitis has developed in this department from a review of the 
clinical story in fatal examples of this disease. This. has been forti- 
fied by a not infrequent case with an explosive clinical course and 
striking postmortem findings.. The following abstracts will illustrate : 

Case Abstracts. Case 1. — A healthy American girl of 16, with no 
previous relevant history, in the course of an evening drank two moderately 
large glasses of Italian wine. Intoxication followed shortly thereafter but 
no other symptoms or signs were present. Shortly after going to bed at 
midnight, she vomited and experienced severe pain across the abdomen and 
back. The symptoms persisted until 4 a.m. when she is said to have fallen 
asleep. At 7 a.m. she was found dead. 

Autopsy (No. 1685) disclosed numerous petechise in the gastric mucosa 
and an extraordinary pancreas. The duodenum, gall bladder and bile 
ducts showed no apparent lesions. The ampulla of Vater was patent. 
The pancreas was large, boggy and both externally and on cut section, re- 
vealed large, confluent dark red and purple-black patches between which 
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were still seen thin j'ellow-pink streaks of normal parench}Tna. The tail 
of tn6 pancress was most involved and ttie head least. Iso abnormality of 
the pancreatic ducts was discovered. Microscopically, diffuse hemorrhage 
disrupted the tissue everj'where; the latter was necrotic— only the shadowj’- 
outline of cells remained. A few areas of intense leukoc 3 ’tic infiltration and 
fat necrosis were found, but bj’’ and large, cellular reaction was absent. 

Case 2. A SO-jmar-old white male had both hands blown off in an 
explosion a year before his death. Physical recovery left him unhappj’ and 
he embarked upon a course of progressive alcoholism, so that shortly before 
his death he was consuming a quart of wine or whiskj'- dailJ^ On the daj' 
prior to admksion he drank 2 quarts of sherry. Not long thereafter he 
began to_ vomit violentlj’' and experienced severe abdominal pain, especiallj' 
in the epigastrium. The ■\dolence of the symptoms showed no abatement anS 
he_ was sent to the hospital on the following day. On admission, he was 
criticaUj’' ill and writhing in agony. There was a strong odor of alcohol on 
his breath. The abdomen was rigid and diffusely tender, most marked in 
the right upper quadrant. Immediate laparotomy revealed a hemorrhagic 
pancreatitis, with fat necrosis and peritonitis. A cholecystostomy was per- 
formed. The patient died less than 24 hours after admission. 

Avtopsy (No. 3873) showed a fatt}' liver, fibrino-purulent peritonitis and 
a pancreas similar in appearance to that described in Case 1. The bodj' and 
tail were diffusely dark red. Microscopically, hemorrhage and necrosis 
predominated, although fat necrosis and leukocjAic infiltration were occa- 
sionally prominent. In a few zones, proliferatmg young connective tissue 
suggested earlier insults of a similar type. No duct abnormalities were 
demonstrated. 

In the light of such findings an analysis of the 4000 autopsies in 
our series was undertaken. Each anatomic diagnosis was reviewed 
and all protocols in any way related to pancreatic disease were 
abstracted, with especial emphasis on the clinical history (including 
alcoholism), the chief anatomic causes of death and also the post- 
mortem condition of the stomach, pancreas, liver and gall bladder. 
All the available slides of liver and pancreas in these cases were re- 
viewed. These cases were subdivided as defined below.^ 

Acute Pancreatitis. All cases of hemorrhagic necrosis or acute 
pancreatitis not relevant to the present analysis were excluded. 
Those excluded were: 

1. Associated with septicemia or systemic infection (scarlet fever, 
tjq^hoid fever, .tuberculosis, etc.). 

2. Due to direct extension from a neighboring infection (periton- 
itis, retroperitoneal abscess, etc.). 

3. Unequivocally related to severe passive congestion (usually 
associated with heart failure.). 

4. Associated Avith Avidespread hemorrhagic tendency (purpura, 

leukemia, etc.). . 

5. Associated Avith carcinoma of the pancreas or neighboring 

structures. 

6. The result of direct trauma to the pancreas (e. g-, bullet wound). 

These lesions A'aried from pure hemorrhage to simple leukocytic 

inAmsion, and from tiny focal to extensive diffuse processes. 

All instances not easily placed in the aboA'e categories were listed 
(Table 1). Of these, there were 38, or 0.95% of 4000 autopsies. 
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In 25, or 66% of tlie 38, alcohol Avas a probable factor. Only 6, 
or 15.8%, also has disease of the gall bladder. Although the duct 
systems were not examined with equal care in all instances, it is 
interesting that grossly observable obstruction to the pancreatic 
ducts was found only tAvice (Nos. 735 and 1117). In one (735) a 
stone at the ampulla of Vater produced a common channel betAveen 
the common bile duct and pancreatic duct. In the other (1117), 
althougli a gall stone Avas present at the ampulla, there Avas some 
question in the mind of the operator AA'hether a functioning common 
channel could haAm existed. No significant age distribution Avas 
noted. Thirty cases (79%) occurred in males. The pancreatic 
damage Avas often diffuse and the direct cause of death; often focal 
and apparently incidental to the cause of death. A direct but rough 
correlation existed betAveen the time of death and the degree of in- 
flammatory reaction; practically all of the instances Avith pure 
hemorrhage and necrosis occurred in patients Avho liA'^ed but a feAV 
hours. SeA’^eral shoAved chronic inflammatory reaction or fibrosis 
in the pancreas. There was no demonstrable correlation betAveen 
the amount of alcohol consumed and the degree of pancreatic in- 
Amlvement. In many of the protocols the stomach Avas noted to 
contain food. No. 2596 may be considered vascular in origin, but 
because of the prominence of the necrosis it Avas included in this 
series. The inclusion of No. 3577 may also be questioned. The 
patient Avas knoAvn to have long-standing hypertension and in- 
creasingly severe attacks of angina pectoris. During the course of 
an injection of 95% alcohol into the thoracic sympathetic ganglia 
he died rather suddenly after receding a total of 6 cc. At autopsy, 
some acute congestion of the viscera Avas found, but noAvhere, hemor- 
rhage comparable to that in the pancreas. 

Alcoholism. As a check on the high percentage of cases found 
associated with ingestion of alcohol, the attempt Avas made to 
ascertain the incidence of pancreatic disease in alcoholism. This Avas 
done in three Avays. 

1. Acute Alcoholism. The incidence of pancreatic lesions Avas 
studied in the group of patients who died during acute alcoholic 
episodes. The manner of death seemed unimportant, providing a 
reliable history, or more significantly, postmortem analysis indi- 
cated the presence of alcohol. In 4000 autopsies 51 such cases were 
found. Of these, 27, or about 53%, shoAved pancreatic lesions; 
25 were acute and 2 chronic reactions. 

In the course of reviewing these 51 cases the impression was gained 
but could not be substantiated that the rate of postmortem autolysis 
in the panereas was considerably accelerated in instances of acute 
alcoholism. 

2. Chronic Alcoholism. In 4000 autopsies there were 41 instances 
of ehronic alcoholism. None of these at the time of death were 
under the influence of alcohol. Nineteen, or about 47%, shoAved 
pancreatic lesions, almost all of a chronic nature. 



Table 1. — Acute IlEMonmiAaio Necrobib of Pancreas (Acute Pancreatitis) 
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3. Cirrhosis of I/iver . In 4000 autopsies there occurred 51 
instances of periportal cirrhosis of the liver. All examples of cirrhosis 
which Avere clearlj’' biliary, toxic (e. g., carbon tetrachloride), cardiac 
or associated Avith hemochromatosis AA'ere excluded. Of the 51 cases 
of the periportal A’^ariety, 25 (49%) showed pancreatic lesions. 
These also were practically all of a chronic nature. 

The incidence of acute pancreatitis in the 4000 autopsies is about 
1 % (88 cases) and of chronic pancreatitis (or fibrosis of the pancreas) 
about 2.5% (97 cases). These results indicate an increase of 40 to 
50 times in the incidence of pancreatic disease in the alcoholism 
group. 

Further Relationships. No statistical analysis of hemorrhagic 
pancreatitis AA'ould be adequate without studying its relationship 
to the biliary tract. For despite many discrepancies, all observers 
are agreed in maintaining that hemorrhagic pancreatitis is associated 
in a high percentage Avith disease of the biliary tract. Figures A^ary 
considerably but reach as high as 60%.® 

By the term “extrahepatic-biliarj^ tract disease” is indicated not 
only acute or chronic inflammatory lesions, recognized grossly or 
microscopically, but also gall stones, with or without associated 
inflammatory change. Excluded are uncomplicated neoplasms. 
In the 4000 autopsies including all ages, there were 343 instances 
(8.6%) of extrahepatic-biliary tract disease. These figures are in 
agreement with most autopsy series, AAdiich find the incidence to be 
about 10% of all adults. 

In the present series, extrahepatic biliary tract disease AA’as found 
6 times in the group of acute pancreatitis and 21 times in the chronic 
pancreatitis group,* an incidence of 15.8 and 21.7%, respectNely. 

This is a significant rise in incidence as compared to the 8.6% in 
the 4000 autopsies. It agrees in substance if not in degree with other 
published data. 

The other aspect of this problem, namely, the incidence of pan- 
creatic lesions in biliary tract disease, has usually been neglected. 
The 6 cases of acute pancreatitis and the 21 cases of chronic pan- 
creatitis were distributed through 343 cases of biliary tract disease, 
giving an incidence, respecti\'-ely, of 1.8 and 6.1%. This is but 
slightly greater than their occurrence in tlie general autopsy series 
(1 and 2.4%, respectiA'ely). 

The A'arious AATiters aa'Iio have stressed the frequent association 
of biliary' tract disease with hemorrhagic pancreatitis haA'e looked 
npon the former as primary, altliough they haA'^e been at a loss to 
explain the mechanism. In a small proportion of cases — less than 
10%— the so-called "common channel” theorj' of Opie® has been 

* All fibroses — interacinar, interlobular or focal — as well as chronic inflammatorj- 
reaction of the pancreas in adults are included in this term. This c.Tcludes the 
largo number of chronic pancreatic lesions in congenital s>-philis. 
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referred to. In this series of 38, as already mentioned, only 1 and 
possibly 2 cases— at most 5.3 %— are thus explainable. In con- 
trast, the following 3 cases are presented with a “common channel” 
but no pancreatitis. 

Case 3. — 53-year-old negress with known hypertension died in the 
hospital with sj-mptoms of cerebral involvement. 

At autopsy (No. 1125) generalized arteriosclerosis with cerebral thrombosis 
and rheumatic heart disease with congestive failure explained her death. 
In addition, a thick-walled gall bladder filled with stones was found. We 
quote from the protocol. “It is thought advisable to open both the duct 
of Wirsung and the common bile duct from above downward. The duct 
of Wirsung . . . and the common bile duct . . . both open into a common 
ampulla. The common duct is not increased in size. It is filled with a green 
viscid bile. In this terminal dilatation (ampulla of Vater) just before it 
narrows into the orifice of the ampulla, a stone (5-sided, soft and pearly- 
white in color) is found jammed. It can be expressed through the opening 
in the common duct when pressed upon. It is the only stone found in the 
bile ducts.” The pancreas was normal grossly and microscopically. 

Case 4 . — A 48-year-old white female, because of frequent gall bladder 
colic, submitted to a cholecystectom 3 \ The pathologic diagnosis was chronic 
cholecystitis with cholelithiasis. Following a short period of T-tube drain- 
age of the common duct, convalescence progressed smoothly and bile 
appeared in her stools. During the next few months, however, several 
attaclK of colic were experienced. Following the last attack she became 
jaundiced, had several chills and died shortly after admission to the hos- 
pital. 

At autopsy (No. 2622) there was found an encapsulated accumulation of 
bile in the gall bladder bed with a fistulous communication to the common 
and hepatic ducts, a severe cholangeitis with liver abscesses, and a stone 
wedged firmly into the ampulla of Vater. The main pancreatic duct opened 
into the ampulla; the duct itself was neither stained nor otherwise remark- 
able. The common bile duct was thickened and dilated. A large accessorj'^ 
duct was found in the pancreas which opened separately into the duodenum 
3 cm. distal to the ampulla, Thfi pancreas was grossly normal; micro- 
scopically, there was an infiltration of neutrophils in the connective tissue 
of the head only. 

Case 5. — A 63-year-old white male with several attacks of gall bladder 
colic finally submitted to an operation. The gall bladder was distended. 
A cholecystduodenostomy was performed but the patient died several days 
later. 

At autopsy (No. 1842) there was found a chronic and acute cholecystitis 
and cholelithiasis, dilatation of the common, hepatic and pancreatic ducts 
which opened into a common ampulla and rupture of the anastomosis be- 
tween the gall bladder and duodenum, Avith peritonitis. No stone Avas found 
at the ampulla of Vater, although it Avas dilated to 1.5 cm. in diameter. 
The pancreas Avas grossly negative and microscopically showed a fcAV peri- 
vascular lymphocytes. 

Another factor recently brought into the limelight'^ in the patho- 
genesis of acute pancreatitis has been the metaplasia of the pan- 
creatic duct epithelium. The general occurrence and anatomic 
features have been described in detail by Priesel“ and Balo and 
Ballon.-'* Rich*- has directed attention to duct obstruction in the 
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causation of acute pancreatitis and has ascribed to these metaplastic 
nodules the role of obstructing agent in a high percentage of these 
cases. 

In the course of the present review', attention w'as especially 
directed toward the state of the duet epithelium. The slides of 26*1 
pancreases w'ere examined. These included 84 normal pancreases, 
63 wdth some form of acute reaction and 114 with fibrosis or chronic 
reaction. Included among these chronic forms were instances of 
congenital syphilis. A total of 32 cases with metaplasia of the duct 
epithelium were found. Three of these occurred in the group of 
acute pancreatitis (Table I), 5 were in normal pancreases and 24 
in pancreases showing fibrosis or chronic pancreatitis. 

Comment. The role of alcohol in the causation of acute pan- 
creatitis is by no means clear. Only sporadic cases are sufficiently 
dramatic to attract attention to the alcohol. The majority show' 
pancreatic in\'oh'ement of an essentially minor nature— and are 
therefore easily overlooked. In addition, the wide use of alcohol 
probably has contributed to the neglect of its role as a causative 
factor. 

Isolated reports have appeared from time to time in the literature. 
For instance, in 1907 Egdahl® analyzed 105 cases of acute pan- 
creatitis. His largest number (42%) was associated with gall blad- 
der disease; the next in infrequencj' consisted of 32 cases following 
gastro-duodenitis, of which 17 were associated with alcohol. In 
1934, Myers and Keefer* analyzed 29 cases of pancreatic necrosis, 
22 of chronic pancreatitis and 24 of focal fat necrosis and, respec- 
tively, found 12, 7 and 9 associated Avith either cirrhosis of tlie liver, 
fatty liver or acute and chronic alcoholism, that is approximately 
one-tliird. Isolated case reports have also been published. That of 
Adams and Bouloux^ is representatiA'e. They recorded a boy aged 
20 who collapsed after drinking rum and died in 20 minutes. At 
autopsy, tlie sole pathologic lesion was fresh hemorrhage in the 
pancreas. Several others drinking the same rum were unaffected. 

How' does alcohol act? Egdahl« assumed that it was merely tlie 
cause of the gastro-duodenitis which in turn caused the pancreatitis. 
jMyers and Keefer* discussed several theories: 1, that alcohol in 
the blood damages the pancreas directly; 2, that duodenal congestion 
obstructs or infects the ducts; 3, that persistent vomiting causes 
regurgitation of duodenal contents into the ducts. Rich'^, on the 
basis of Gizelt’s work,’ believed that alcohol like food stimulated 
pancreatic secretion and that tlie pancreatitis resulted from rupture 
of acini whose excretory ducts were blocked by metaplastic epi- 
thelium. _ , . 

No theory of the patliogenesis of acute pancreatitis is offered in 
this communication. Attention, how'ever, is directed to a few facts. 
The presence or absence, the severity or rate of progress of the pan- 
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creatic lesion does not appear to vary with the quantity of alcohol 
ingested. 

Apparently, it may attack an individual who has had little or no 
previous indulgence (Case 1), while it may completely spare a 
chronic and severe alcoholic. Alcohol alone is not enough. 

Several other sets of data, detailed above, deserve comment. 

The high incidence of biliary disease with pancreatitis is accepted 
by many and yet without presenting the reverse of this relationship, 
most writers have assumed that biliary disease causes pancreatitis. 
It is desirable therefore again to repeat what the data included in this 
communication show: that the incidence of gall bladder disease is 
significantly increased in pancreatitis hut the incidence of j^i^ncreatitis 
in gall bladder disease is only slightly (if at all) higher than in the 
general aidopsy series. This is doubly interesting because in recent 
years several investigators'*''®'*' hai’-e been revising the interpreta- 
tion of the “common channel” concept. The finding of pancreatic 
enzymes in the gall bladder has led them to postulate a pancreatic 
reflux, and a few'*'*'’ have ascribed to this mechanism an important 
role in the causation of cholecystitis. Popper,'® who does not be- 
lieve the evidence for such causation sufficient, has published, 
however, a series of figures which bear mention. Pie removed bile 
sterilelj'’ at operation in 219 instances— 210 direct from the gall 
bladder and 9 from the choledochus. In 37 (17 %) he demonstrated 
the presence of pancreatic ferments; several were from bacterio- 
logically and microscopically normal gall bladders. In 18 cases of 
acute hemorrhagic pancreatitis in which he examined the bile, 
ferments were found in 16 (88%). 

The simplest interpretation of Popper’s results is that in acute 
pancreatitis there is an obstruction to the outflow of pancreatic 
secretion, which takes the path of least resistance, when a “com- 
mon channel” is present. This explanation assumes that obstruc- 
tion is all-important in the pathogenesis of this disease; and, as 
Rich'2 has shown, the rupture of the acini with escape of the enzymes 
into the surrounding tissue initiates the pathologic processes. Other 
experimental work'® is also in agreement with this. The instances 
in which the classical mechanism first described by Opie® operates, 
may be explained similarly, i. e., by obstruction to the outflow of 
pancreatic secretion. All experimenters who have produced 
pancreatitis experimentally by the injection of bile into the pan- 
creatic ducts, have injected the material under pressure, or else 
used infected bile. Archibald® injected sterile bile into the pan- 
creatic ducts of cats and was able to produce only a relatively 
transient edema. Cases 3, 4 and 6 which are abstracted above, show 
at least that a stone impacted in the ampulla of Vater with a resul- 
tant “common channel” is not necessarily followed by pancreatitis. 

The mechanism of obstruction to the pancreatic ducts is by no 
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means clear. In a few instances an impacted stone at the ampulla, 
a tumor or other extrinsic masses pressing on the pancreatic duct 
may be operative. In our series, anatomic obstruction was not 
found more than a few times, although dilated pancreatic ducts 
were not infrequent, especially in a few cases of chronic pancreatitis. 
Archibald’s- explanation of either edema of the papilla of Vater or a 
spasm of tlie sphincter of Oddi, although based on animal experi- 
mentation has never been proved in human cases. 

In what percentage of acute pancreatitis obstruction is operative, 
and what other factors are involved must for the present remain 
unanswered. No one can fail to be impressed by the complexitj' 
and multiplicity of factors involved in this disease. 

Summary, 1. A review of 4000 necropsies at the New Haven 
Hospital revealed 38 (1%) with acute hemorrhagic pancreatitis 
and 97 (2.4%) with chronic pancreatitis. 

2. In 25 (66%) of tlie acute cases, alcohol was an associated factor. 
In 6 (15.8%) disease of the e.xtrahepatic biliary tract was present. 

3. In 51 instances of individuals dying during acute alcoholic 
episodes, 27 (53%) showed pancreatic lesions (25 acute and 2 
chronic). 

4. In 41 instances of chronic alcoholism, 19 (47%) showed pan- 
creatic lesions, all of a chronic nature. 

5. In 51 instances of periportal cirrhosis, 25 (49%) had pancreatic 
lesions. 

6. In 343 cases of extrahepatic biliary tract disease, there were 6 
instances of acute pancreatitis and 21 of chronic pancreatitis, an 
incidence of 1.8 and 6.1%, respectively. 

7. The present material shows that the incidence of gall bladder 
disease is significantly increased in pancreatitis; but the incidence 
of pancreatitis in gall bladder disease is only slightly (if at all) 
higher than in the general autopsy series. TOiile the data offer no 
relation to the pathogenesis of acute pancreatitis, they indicate at 
least the comple.xity of the problem. 
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THE NATURE AND THE MECHANISM OF STAINING OF THE 
ERYTHROCYTIC RETICULUM. 

By Savas Nittis, M.D., 

VOLUNTARY ASSISTANT IN RESEARCH, THOMAS HENRY SIMPSON MEMORIAL INSTITUTE 
FOR MEDICAL RESEARCH, ANN ARBOR, SUCH. 

(From the Thomas Henry Simpson Memorial Institute for Medical Research, 

University of Michigan.) 

It is generally accepted, especially since the exhaustive experi- 
ments of Key,^ that the reticulum of young erj^throcytes is not a 
preexisting structure, but the pattern formed by the action of the 
vital stains on the basophilic substance of the “polychromatophilic” 
cell, while the cell is still wet. This pattern and the site it occupies 
within the cell varies with the different dyes; however, in its general 
appearance it is always characteristic of the particular stain. Be- 
cause brilliant cresyl blue acts more uniformly and much faster 
than any of the others, it is now the most common vital stain used 
for the demonstration of the reticulum in the routine laboratory 
technique. Inasmuch as the colors of the brilliant cresyl blue and 
of the methylene blue are indistinguishable, one might believe that 
the reticulum continues to retain the color of the brilliant cresyl 
blue stain after counterstaining. Invariably, however, specimens 
stained with the brilliant cresyl blue alone and kept either uncovered 
or mounted with Canada balsam, lose their stain within a short 
time, while the counterstained specimens usually preserve the stained 
reticulum almost indefinitely. Still, at times, a few counterstained 
preparations, when examined at a later date, are found to be void 
of the reticulum or show the same in a faded state without any 
apparent staining disturbance of the basophilic structure of the 
white blood cells, while other preparations, made simultaneously 
and at times mounted on the same slide, continue to show the 
reticulum brilliantly stained. To explain the cause of this dis- 
crepancy, and at the same time to investigate further the nature of 
the basophilic substance, especially as to its staining mechanisms, 
is the purpose of this paper. 

Blood specimens from patients with pernicious anemia in induced 
and spontaneous remission, sickle-cell anemia and anemia of hemor- 
rhage, showing a reticulocyte count of over 20%, were used. After 
gentle defibrination, small amounts of cells were placed in centri- 
fuge tubes and stained by mixing with an almost equal amount of 
solutions of various stains in 0.85% of sodium chloride. After it 
had been established, by proper wet and dry preparations, that the 
reticulum was well stained, the dye was removed by repeated wash- 
ings with 0.85% solution of sodium chloride. After the last centri- 
fugation the excess sodium chloride solution was discarded and wet 
and dry preparations were pamined to ascertain that the cells 
showed no trace of the stain, i. e., no trace of a demonstrable reticu- 
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lum. Films^ from such specimens were then stained with the 
Wright’s stain in the usual manner. It was then observed that the 
cells showed a reticulum brilliantly stained blue, in a percentage 
corresponding to the known reticulocj’le percentage of the fresh 
specimen. The reticulum always appeared blue, regardless of the 
color of the vital dj^e originally used (e. g., neutral red) and without 
any demonstrable difference from a fresh specimen in pattern or 
brilliance. The pattern remained characteristic of the vital stain 
used and corresponded to the known pattern for that particular 
stain. 

Similar experiments were then carried out on slides. Blood films, 
stained with vital stains of different colors, such as brilliant cresyl 
blue and neutral red, were fixed with methyl alcohol and then flooded 
with water. This process removed all trace of the vital stain. After 
drying, the slides were stained with Wright’s stain in the usual 
manner. The reticulum reappeared on these slides alwaj's bril-' 
liantly blue, regardless of the color of the vital stain, and always 
assumed the characteristic pattern of the particular dye. 

These results were more simply, but even more clearly, illustrated 
when, in place of counterstaining with the Wright’s stain, another 
vital dye of a different color than the first was used. The vitally 
stained blood films were fixed with methyl alcohol, flooded with 
water sufficiently to remove the \dtal stain, and dried in the air. 
A drop of a solution of a vital stain of a different color than the one 
used at first was then placed on a cover slip, and this inverted and 
deposited over the slide. The reticulum then reappeared showing 
the pattern of the first stain but in tlie color of the second. If, for 
example, brilliant cresyl blue was first used and then neutral red, 
tlie reticulum appeared red but in the characteristic pattern of the 
brilliant cresyl blue. If the stains were used in the reverse order, 
the reticulum appeared blue but had the neutral red pattern. 

Discussion. 'These experiments seem further to confirm the 
theory that the reticulum-forming material is a structureless, proto- 
plasmic substance, evenly distributed in the stroma of the young 
erythrocyte, decreasing as the cell matures, hlethyl alcohol, or 
similar fixative agents, causes a uniform precipitation of this sub- 
stance, which takes basic stains. The uniform bluish staining of the 
stroma of such cells presupposes such a condition. The intensity of 
staining depends upon the amount of the basophilic substance 
present. The introduction of the so-called ^dtal stain in the wet 
preparation causes a flaky precipitate. The shape and size of these 
flakes, as well as their arrangement within the cell, differ with the 
different vital stains used. These flakes, the “reticulum,” are not 
permanently stained with the xdtal stain (the brilliant cresyl^ blue, 
for instance, in the routine blood technique) but such stain is dis- 
solved and washed off during the process of counterstaining. 'Tlien 
the reticulum is restained with the methylene blue of the counter- 
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Fig. 1. — Forms of reticulum in red blood cells. The upper row shows photographs 
and the lower row camera lucida drawings of red blood cells stained as follows; 
(1) Neutral red. (2) Neutral red, washed, then Wright's stain. The red color is 
replaced by blue. (3) Methylene blue. (4) Brilliant cresyl blue. The amount of 
reticulum substance is greater in the more immature cells than in the older forms, 
and the sparse granules of the older forms are much the same with any of the stains. 
With brilliant cresyl blue the fine granules tend to form filaments. With methylene 
blue the filaments are finer and shorter. With neutral red the granules are coarser, 
and clumping is common. 
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staining material, more, as it seems, permanently. The permaneney 
of such staining then seems to depend upon the more or less com- 
plete removal of the brilliant cresjd blue. When small amounts of 
the counterstaining material are used, and then the preparation is 
not flooded with water for the purpose of differentiation, but, 
instead, only a few drops of water are used, apparently most or 
some of the brilliant cresjd blue is retained which later fades out, 
causing the reticulum to “ disappear.” If such preparations are then 
restained with the Wright’s stain, the reticulum reappears as bright 
and as brilliant as is shown on the fresh preparations. For this 
reason, it seems that, during the counterstaining process, an excess 
of stain and an excess of water, as much as the slide or cover slip 
will hold, should be used to make sure that the brilliant cresyl blue 
is redissolved and completely replaced by the more stable methylene 
blue. 

Summary. 1. lleticulum in immature erythrocytes is a precipi- 
tate caused by the interaction between a basophilic substance in the 
cell and the vital dye. 

2. In counterstaining the reticulocytes with Wright’s stain, the 
reticulum stain is replaced by methylene blue. 
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ACUTE HEMOLYTIC ANEMIA. 

By Harry M. Greenavald, M.D., 

ATTENHINO rEDIATHIST, ISRAEL-ZION HOSPITAE, PEDIATRICIAN-IN-CIIIEF, TRINITY 

nOSriTAE, BROOKLYN, N. Y, 

(From tlio Pediatric Service of the Israel Zion Hospital.) 

Two cases of acute hemolytic anemia of the Lederer® type form 
the basis of this report. The first closely resembles the other 55 
cases thus far reported; the second is unusual in that autoagglutina- 
tion of the patient’s blood At^as observed. As far as I knoAV, this 
phenomenon, rare in itself, has been seen only tAvice before in cases 
of acute hemolytic anemia (Giordano and Blura®; Patterson and 
Smith'^). 

Case Abstracts. Case 1.— E, T., a female aged 6, ^yas first seen on 
January 23, 1934, because of vomiting, fever and jaundice. On January 
19 the child felt chilly, had an elevation of temperature to 101° F., and 
complained of headache. Vomiting, began the following day and was per- 
sistent and profuse. The mother also noticed at this time that the child 
was jaundiced and that the urine looked bloody. The SAonptoms were 
more pronounced when I saw the patient on January 23. At this time there 
Avas intense jaundice, severe pallor, restlessness, and dehydration. _ The 
spleen and liver could not be felt. The urine looked bloody, but did not 
have the coffee-ground appearance that it has in hemorrhagic nephritis; 
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subsequent examinations of the urine showed no red cells but the presence 
of large amounts of hemoglobin. A diagnosis of acute hemolytic anemia 
was made and hospitalization advised. 

The child was admitted to this hospital on the same day and was imme- 
diately given 300 cc. of T^e I blood by direct transfusion from the father, 
A few hours after the transfusion definite improvement was seen. E.vami- 
nation of the blood before transfusion showed the following; Many reticu- 
locytes, anisocytosis and poikilocytosis; red blood cells, 800,000; white 
blood cells, 12,900 with 85% neutrophils, 13% lymphocytes, and 2% 
eosinophils; and platelets, 300,000. The hemoglobin was 20% (Sahli). 
Fragility of the red cells was normal; hemolysis began at 0.425 and was 
complete at 0.250. The test for fragility was repeated later and found to 
be essentially the same, 0.425 to 0.275. The Donath-Landsteiner test was 
negative. Blood cultures taken on the 23d and 25th of Januarj’’ were 
negative. The blood contained 114 mg. % sugar, 61 mg. % urea, 1.8 mg. % 
creatinine, 138 mg. % cholesterol, 11.3 mg, % calcium, 3.02 mg, % inorganic 
phosphorus, and 1.05 mg. % bilirubin. The total non-protein nitrogen was 
high, 111 mg. %. The indirect Van den Bergh reaction was The 

urine contained hemoglobin and large amounts of albumin. The tempera- 
ture remained elevated (101° to 102.2° F.) for 2 days and then subsided. 
For other blood examinations see Chart 1. 


R.B.C. Hb. 
Millions Per Cent 



Chart 1. — Case 1. Hemoglobin content and red blood count before and 
after transfusion. 

The anisocjdosis and the poiMlocytosis persisted for several days; the 
reticulocytes disappeared -within 48 hours after the transfusion. The child 
was discharged 6 days after admission to the hospital. 

Case 2.-^. H., a female aged 5, was first seen on December 24, 1930, 
because of headache, jaundice, pallor, and bloody urine. The parents 
stated that the child had a sudden rise in temperature to 103 1'. 3 days 
before and at the same time vomited and complained of severe abdominaJ 
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pain. The following day severe pallor and jaundice were observed; at this 
time, too, the urine was bloody. The family physician said that intense 
restlessness had been present from the beginning and had been uninfluenced 
by large doses of phenobarbital. 

Physical examination revealed an acutety sick child with ex'treme pallor 
and frank jaundice; the mucous membranes of the mouth were dry. The 
sensorium was cloudJ^ The liver and spleen cbuld not be palpated. A 
loud systolic murmur was heard at the third intercostal space at the left 
sternal border. The temperature was 104° F. A diagnosis of acute hemo- 
l3’-tic anemia was made and hospitalization was advised. 

R.B.C. Hb. 

Millions Per Cent 



Chart 2.— Case 2, Hemoglobin content and red blood count before and after 

transfusion. 


On admission to the ho.spital arrangements for an immediate transfusion 
were made. Delay was encountered because of the presence of autoagglu- 
tination of the patient's blood. The patient’s blood clumped when placed 
on a slide, without the addition of typing sera as well as with the addition 
of typing sera; thus it was impossible to type the child’s blood. The child’s 
condition was becoming more grave and in desperation we decided to 
use the father, who fortunately was a universal donor. Three hundred 
centimeters of blood were given slowly by the indirect method, wth no 
reaction. Five days later the autoagglutination was no longer present and 
it was determined that the child's blood belonged to Group 2. Subsequent 
examinations of the blood failed to show autoheraagglutination. Immediate 
improvement followed the transfusion; the color improved, the somnolence 
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disappeared, the vomiting stopped and the child no longer complained of 
abdominal pain. The temperature ranged from 101° to 102° F. for 4 days 
and then subsided. On the fourth day of the child’s stay in the hospital 
the splem could be felt one-half finger’s breadth below the costal margin. 

Examination of the blood on admission before transfusion showed 890,000 
red blood cells, 13,800 white blood cells and 29 % hemoglobin content (Sahli) ; 
many reticulocytes, poikilocytosis and anisocjdosis, and a marked shift 
to the left in the white cells "were observed. The fragility test was normal 
(0.475 to 0.350). The urine contained 3+ albumin, a large amount of hemo- 
globin, a considerable amount of urobilin but no red cells. The chemistrj’ 
of the blood was as follows: sugar, 146 mg. %; cholesterol, 240 mg. %; 
urea nitrogen, 16.8 mg. %; uric acid, 3.8 mg. %; creatinine, 1.4 mg. %. 
In this case no non-protein nitrogen retention could be demonstrated; sub- 
sequent examinations of the blood also failed to show any retention. The 
icteric index was 21.5 units and the indirect Van den Bergh reaction was 
positive. Cultures of the blood were consistently negative. On the fifth 
da 3 ' after admission, because of the slow improvement in the blood, another 
transfusion of 250 cc. of whole blood from the father was given; this was 
followed rapid improvement (Chart 2). 

There was a gradual decrease in the icteric index and on January 6 the 
indirect Van den Bergh reaction was no longer positive. 

On December 25, 2 days after the first transfusion, a hematocrit study 
showed a normocjdic h 3 'perchromic anemia: red blood cells, 1,600,000; 
hemoglobin, 6 gnr. per 100 cc. of blood; color index, 1.09; volume index, 
1.06; saturation index, 1; mean corpuscular volume, 87; mean corpuscular 
hemoglobin, 87.4 micromicrograms, and the mean hemoglobin concentra- 
tion, 44%. Chart 2 shows the changes in some of the blood elements 
following the first and second transfusions. 

The child was discharged from the hospital as well on January 8, 1937. 
Subsequent examinations did not show any abnormal ph 3 'sical or hemato- 
logic findings. 

Discussion. Acute bemob’tic anemia, with or without hemoglo- 
binuria, may result from a variety of infections, poisons (fava bean), 
or drugs (suiphanilamide). Thus Bartonella infection is an example 
of a blood infection w'bich produces an acute severe hemol 3 ''tic 
anemia with or without hemoglobinuria; here the red cells are 
invaded bj^ the organisms and broken up. The acute hemolytic 
anemia of Lederer is a disease of unknown etiolog 3 ' and is charac- 
terized b}' a sudden onset with eleimtion of temperature, severe 
anemia, icterus, leukocjTosis and, at times, hemoglobinuria. 

The age incidence varies from 5 months to 35 ^mars. Parsons and 
Hawksle 3 ''’ reported 6 cases under 2 3 'ears of age and Lederer,^ 2 
under 2 3 'ears. In infants, the clinical course is more rapid, the 
anemia develops with greater speed and is more severe than in 
adults. 

The Clinical Picinre. The onset is sudden and occurs with fever 
which ma 3 ' range from 99° to 105° F.; diarrhea, vomiting, abdominal 
pain, severe headache, and marked restlessness are outstanding 
s 3 'mptoms. In 24 to 48 hours and sometimes longer, weakness, 
marked pallor, and definite jaundice develop. The liver and spleen 
sometimes become enlarged at tliis stage. From observations on 
my cases and from a study of the cases reported, it is m 3 ’ impression 
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that there are two distinct phases in the symptomatology of this 
disease. In the first phase, which lasts from 24 to 72 hours or longer, 
the symptoms resemble closely those seen in any severe infectious 
disease; from the appearance of the patient and even from careful 
hematologic studies it is impossible even to suspect that a serious 
blood crisis is impending. In the second phase, the hematologic 
crisis dominates the picture; i. e., the marked pallor, the severe 
jaundice, the rapid and sharp drop in the red cells and in hemoglobin 
content of the blood completely obscure the previous train of 
symptoms. Thus, in 3 cases observed from the beginning of the 
disease it was noticed that a drop in red cells from 4,500,000 to 
600,000 to 800,000 occurred within a few hours. As a rule, the 
temperature lasts from 4 to 5 days. 

The restlessness observed early in the disease is not due to air 
hunger since it is present when the hemoglobin content and red 
cell count are still fairly high. Later the restlessness is due, with- 
out doubt, to the anoxemia which results from the severe anemia. 
Hemoglobinuria was seen only once in 9 cases by Parsons and 
Hawksley,*^ twice in 6 cases by Lederer,® once in 1 case by Patterson 
and Smith,^"^ twice in 2 cases by Giordano and Blum,® and twice in 
2 cases by the author. It seems that hemoglobinuria is encountered 
in the severe cases and probably results from the sudden hemolysis 
of a large number of red cells. Hemic murmurs are frequently 
noted and are usually systolic in time. In 1 case, however, diastolic 
murmurs at the base have been described.'^ These murmurs,' 
whether systolic or diastolic, disappear on recovery from the anemia; 
my second patient had a loud systolic murmur which subsequently 
disappeared. It is the consensus of opinion that these murmurs 
are temporary and more or less harmless. It is believed by some, 
however, that Moschcowitz’s^^ case is an instance of this disease in 
which organic cardiac changes were found. Moschcowitz reported 
the case of a patient who had a severe hemolytic anemia which 
proved to be fatal. Necropsy showed hypertrophy of the left 
ventricle of the heart; microscopically, every field revealed from 
1 to 12 thrombi in the terminal arterioles or capillaries. Careful 
study of his case, however, shows no resemblance to the disease 
described in this communication except for the severe anemia. 
For example, his case showed a marked increase in the fragility of 
the red cells, petechise, and hemiparesis, manifestations not observed 
by any other author. Retinal hemorrhages have been, reported 
by Holst® and by Lederer® and are more charaeteristic of the dis- 
ease in adults than in children. Blood cultures have been negative 
in the cases thus far reported. 

Hematology. The red cell count varies from 600,000 to 1,500,000 
to 2,000,000 and the hemoglobin content from 10 to 40%; aniso- 
cytosis and polychromasia are always present; occasionally, poikilo- 
cytosis is also observed. The color index is about unity or above; 
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reticulocytes and erytlirobksts are found in large numbers; macro- 
cytes, basophilic stipling and megaloblasts are also seen—all evi- 
dence of a vigorous attempt on tlie part of the bone marrow to 
repair the anemia. 

The fragility of the red cells, the bleeding and coagulation time, 
and the platelet count are normal. ^Mien hemolysis is rapid and 
severe, an increase in the number of white cells with many young 
cells is found. The number of white cells may be as low as *3000’® 
or as high as 80,000;5>® thus it is evident that the disease can be 
confused with leukemia. 

Generally, the blood picture is that of a hj’perchromic megalo- 
cytic anemia; this, together with the marked increase in reticulo- 
cytes, is characteristic of a profound anemia with hyperfunction 
of the bone marrow. The second case described in this communica- 
tion, however, showed a normocytic hj'perchromic anemia; the 
myeloblasts, too, were not as numerous as in some of the cases 
reported by other observers. 

The indirect "^’an den Bergh is positive, the icteric index is high 
(20 to 90 units) and urobilinogen is found in the urine. As a rule, 
there is a marked non-protein nitrogen retention; it was present in 
1 of the cases reported here; the urea nitrogen was 61 mg. % in 1 
case but only 1G.8 mg. % in the other. In 1 case reported by 
Lederer® the urea nitrogen ranged from 59 to 98. In all cases 
normal r'ahies are found after recovery is well established. I^Tetlier 
this increase is due to a temporary renal insufficiency, as Lederer 
believed, or whether it is due to the accumulation of protein pro- 
ducts resulting from the marked increase in blood destruction it is 
difficult to say. Because of the rapid return of these values to nor- 
mal after transfusion it is logical to belie\'e that the latter view is 
the correct one. 

Etiology. No definite etiologic factor has been found thus far, 
and all attempts to determine the cause of this disease have been 
unsuccessful. The sudden onset with fever suggests that the disease 
results from some infection, but thus far no definite infectious process 
has been demonstrated; this was true in the 2 cases observed by 
the author. Repeated blood cultures were negative and repeated 
physical examinations failed to show any evidence of infection. 
Witts,’® however, states that the disease ma}' be ushered in with 
sore tliroat and influenzoid symptoms. It is possible and even likely 
that no single etiologic factor is responsible for the disease. 

Lederer believed that the exciting factor, probably infectious in 
nature, acts as an irritating stimulus on the reticulo-endotheliai 
system witli consequent increase in tire blood destruction. 

From a study of the course of this disease and its hematologic 
picture, it seems that there are two possibilities for consideration 
as far as pathogenesis is concerned; first, that there is produced 
in this disease during its primary phase some hemolytic agent which 
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rapidly breaks up a large number of red cells and that the large 
number of myeloblasts, erythroblasts and reticulocytes found in 
the blood results from a strong effort on the part of the bone-marrow 
to make good the sudden deficiency; and, second, that the cells are 
rendered more fragile and break up rapidly even in the absence of any 
new hemolyzing agent because some toxic substance is produced 
which acts on the bone marrow to prevent the production of normal 
and properly functioning erythrons. The author believes that the 
first view is the correct one for the following reasons: 

1. The bone marrow apparently is able to respond to the tremen- 
dous demands made upon it, as judged by the large number of 
reticulocytes and erythroblasts in the blood: 67% reticulocytes 
have been reported in 1 case by Fiessinger, Decourt and Lour^ and 
43% in another by Patterson and Smith.” 

2. Recovery is complete and takes place in a comparatively 
short time in every typical case; this is not true of other blood 
dyscrasias in which the bone marrow is at fault. 

3. In no disease in which the bone marrow is depressed or dis- 
turbed in its function does the dramatic response follow transfusion 
as it does in acute hemolytic anemia; only a true substitution therapy 
will produce an effect comparable to this one. Thus, it is the author’s 
belief that, when a transfusion is given, antihemolytic agents are 
introduced in sufficient numbers to prevent further excessive 
hemolysis. 

The role of hemautoagglutination in the etiology of this disease 
is not clear. Hemautoagglutination is a clumping of erythrocytes 
into irregular masses visible to the naked eye and occurring in the 
presence of the individual’s own serum at room temperature and 
reversible at body temperature. 

In autoagglutination there is a definite interaction of agglutinin 
in the serum with the agglutinogen in the red cells; however, the 
union can occur only at a temperature below that of the body. It 
is important, therefore, in collecting blood for examination, that 
the vessel be hvarm and kept warm by placing it in a water bath 
at 39° C.; when typing smears, warm slides should be used. Had 
these precautions been taken in Case 2 we would have had no diffi- 
culty in matching the child’s blood. Only about 25 true cases of 
autoagglutination have been thus far reported. This phenomenon 
has been observed in pernicious anemia and other severe anemias, 
in acholuric jaundice with marked enlargement of the spleen, in a 
case of multiple myelomas with hj^ierproteinemia, and paroxj^smal 
hemoglobinuria, in severe pneumonias and in staphylococcus 
septicemia.*’'^’^®'^’ It has been observed in only 3 cases of acute 
hemolytic anemia. The first case was reported by Patterson and 
Smith” in 1936, the second by Giordano and Blum® in 1937, the 
third case is reported in this communication. The autoagglutination 
persisted for 21 days in Giordano and Blum’s case, for several weeks 
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in Patterson and Smith’s case, and for 5 days in the author’s case. 
It is doubtful whether this phenomenon is responsible for the acute 
hemolytic process in this disease; it is more likely that the auto- 
figglutination is a phenomenon which appears during the height 
of the disease as it does in other severe anemias, and disappears on 
recoverjL It is even problematic if it ever enhances hemolysis; 
for example, it was present for 21 days in Giordano and Blum’s 
case, yet improvement after one transfusion was striking and con- 
tinued. No apprehension need be felt as to any ill effects from 
transfusion provided the blood of the patient and that of the donor 
are properly matched and cross-matched. It is advisable, however, 
to use the indirect method, to make sure that the donor’s blood is 
kept at body temperature; it is also suggested that the patient be 
placed under some heating apparatus. It is unnecessary and at 
times even undesirable to begin the transfusion with extremely 
small amounts of blood. None of the 3 patients showed any ill 
effects from the transfusions although fairly large amounts of blood 
were injected; three transfusions of 300 to 500 cc. each were given. 
Giordano and Blum’s patient had a mild immediate reaction but 
his temperature dropped and the general condition improved within 
a short time. 

Differential Diagnosis. In children, the disease may be confused 
with acute leukemia and with acholuric jaundice, particularly if the 
patient is seen during a crisis. The confusion with leukemia occurs 
because of the vigorous response of the bone marrow to the sudden 
increased hemolysis, with the result that large numbers of immature 
white as well as red cells are sent out into the circulation. 'V^Tien 
tlie total count is high, as it is in some cases, the mistake is even 
more likely to occur. The therapeutic test, however, should unequi- 
vocally determine the diagnosis. In acute hemolytic anemia, the 
response to transfusion is dramatic, whereas in leukemia the patient 
is certainly not benefited and, at times, his condition is even aggra- 
vated by the procedure. Tlie differential diagnosis from acholuric 
jaundice is at times extremely difficult because in both conditions 
fever, severe abdominal pain and intense jaundice may be present 
at the onset. There is a considerable number of cases of acholuric 
jaundice which go unrecognized until a crisis occurs. The outstand- 
ing differentiating characteristics are the family history, the in- 
creased fragility, the microcytosis, the absence of hemoglobinuria, 
and tlie enlarged spleen in acholuric jaundice. Large numbers of 
reticulocytes are found in both diseases. The spleen may be en- 
larged in acute hemolytic anemia, but the increase in size is rarely 
present before the third or fourth day of the disease; moreover, 
the spleen never attains the size observed in acholuric jaundice. 
The differentiation may become very difficult if the microcytosis 
and the increased fragility are absent in acholuric jaundice, as occurs 
in 10 to 15% of the cases.= It is suggested that, if acholuric jaundice 
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is suspected and microc.ytosis and increased fragility are absent, 
other members of the family be examined for these changes. The 
differentiation between acholuric jaundice and acute hemolytic 
anemia is of more than academic significance, particularly in the 
light of the results shown by Doan in his recent work in acholuric 
jaundice. Doan and his co-workers^ advise splenectomy during a 
crisis and have reported excellent results with this procedure. 
Transfusion, while it acts as a specific in acute hemolytic anemia, 
is of little benefit and perhaps even harmful when given during a 
crisis to a patient suffering from acholuric jaundice. Obviously, 
splenectomy, performed on a patient suffering from acute hemolytic 
anemia of the Lederer tjqie, would be calamitous. 

The prognosis is good provided the diagnosis is made earlj'^; 
recovery rapidly ensues upon the institution of proper treatment 
which consists of transfusion. Usually one transfusion is sufficient, 
although occasionally^ more than one may be necessary. The 
response to transfusion is remarkable and appears to act as a specific. 
A transfusion should be given as soon as the diagnosis is made, or 
even if the disease is suspected. It miraculously changes in a few 
hours the clinical picture of an alarmingly ill patient who seems 
about to die to that of one on the road to recovery. 

How the transfusion acts is a moot question. It is believed by 
some that the beneficial effect may be due to the fact that some 
deficiency factor is supplied, thus aiding in the production of normal 
red cells.® It is more likely, however, that the transfusion achieves 
its remarkable results, first, by supplying an antilytic agent; this is 
undoubtedly its most important effect; second, by sparing a very 
much overworked bone marrow and not by stimulating it as Kuhl,® 
Manfredini,^” and Giordano and Blum® believe. As evidence of this 
there is the marked reduction in the number of reticulocytes which 
practically always follows a single transfusion. In Patterson and 
Smith's’^^ case the number of reticulocytes was 43% before trans- 
fusion; after transfusion there was a gradual decline to 2%; third, 
by relieving the anoxemia and by tiding the patient over a critical 
period. 

Summary. 1. Two cases of acute hemolytic anemia of the Lederer 
type are described; in 1 case the unusual phenomenon of hemauto- 
agglutination was observed. 

2. Clinically, there are two phases in this disease. The first phase 
is characterized by fever, vomiting, abdominal pain, somnolence 
and restlessness; there is nothing to distinguish the disease in this 
stage from the initial stage of any other severe infectious disease. 
The second phase is characterized by a sudden severe hemolytic 
crisis which results in frank jaundice and in a severe anemia of the 
hyperchromic megalocytic type. 

3. The hemautoagglutination is not responsible for the hemolysis 
but may interfere with the proper examination and typing of the 
blood unless snecial nrecautions are takpn. 
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4. It is suggested that the disease is due to the introduction or 
evolution of some hemolj'tic substance which rapidly destroys 
large numbers of red cells; the opinion is also advanced that the bone 
marrow is neither depressed nor primarily at fault but that, on the 
contrary, the bone marrow makes a vigorous effort to correct the 
sudden anemia; this is evidenced by the large numbers of reticulo- 
cytes, nucleated red cells, and young white cells seen in the blood. 

5. Most characteristic is the immediate improvement which 
follows one transfusion; the theory is advanced that some antilytic 
agent is introduced with the transfused blood and is responsible 
for the complete arrest of the hemolj’tic process. 
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OBSERVATIONS ON THE ETIOLOGY OF THE TOXEMIAS OF 

PREGNANCY. 

V. The Etiologic Relationship Bet"ween Water Retention 
AND Arterial Hypertension.*! 

By Maurice B. Strauss, M.D., 
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(From the Thorndike Memorial Laboratory, Second and Fourth Medical Service! 
(Harvard), Boston City Hospital, and the Department of 
Medicine, Harvard Medical School.) 

In the preceding papers of this series^"'^ it has been demonstrated 
that, in the absence of severe anemia, heart disease and acute 
nephritis, water retention in pregnancy is conditioned primarily by 
tlie level of the plasma proteins, and may be altered, just as in non- 
pregnant individuals, by changing the intake of electroKTes. It 

* .Aided in part by a grant from the William W, Wellington Memorial Research 
Fund of the Harvard Medical School. 

t Presented before a joint meeting of the Obstetrical Society of Boston, the New 
York* Obstetrical Society, tlic Obstetrical Society of Pliiladelphia. and tlie Wa.shing- 
ton Gynecological Society on .April S, 19.38, at Boston, M.ass. 
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has also been shown that, coincident with the induction of marked 
water retention by the administration of sodium salts in pregnant 
women with hj’poproteinemia, the arterial blood pressure rises and 
symptoms of preeclampsia may appear,®'^''' The observations re- 
corded in this paper indicate tliat the arterial blood pressure falls 
and symptoms of preeclampsia disappear coincident with the loss 
of retained water induced by decreasing the amount of sodium in the 
diet^-^ of pregnant women with hypoproteinemia and hj^pertension 
arising during pregnancy. These observations therefore represent 
the converse of those previously reported, and furnish further 
evidence that the arterial hypertension encountered in true “toxemia 
of pregnancy” results from undue water retention conditioned by 
hypoproteinemia. It must, of course, be recognized that other 
factors than changes in the sodium intake, such as the intake of other 
electrolytes, the amount of carbohydrate and nitrogen ingested, as 
Avell as the water intake itself, may all influence water balance, par- 
ticularly in the presence of low plasma proteins. 

Arterial hiv^pertension observed in the last trimester of pregnancy 
will be found in the majority of cases, if the data are available, to 
have been present before pregnancy, and will also be found to persist 
after the puerperium. In a small number of cases arterial hyper- 
tension appears for the first time during pregnancy as a result of the 
development in pregnancy of acute glomerulonephritis, pyeloneph- 
ritis, or benign or malignant nephrosclerosis. It is apparent that 
these conditions should be designated by their proper names. 
Difficulty in differential diagnosis does not justify the inclusion of 
these conditions under the term “toxemia of pregnancy.” If this 
misnomer is to be retained— and onh'' long usage can warrant its 
retention— it should be applied only to the syndrome characterized 
by the initial appearance of arterial hypertension in the last tri- 
mester of pregnancy, and its disappearance after the puerperium 
in Avomen Avho do not have glomerulonephritis, pyelonephritis, or 
nephrosclerosis. This syndrome, often referred to as preeclampsia, 
is of relatively common occurrence. 

Methods. T^venty Avomen in tlie last trimester of pregnancy Avith arterial 
hypertension Avere selected for study. These Avomen comprised two groups, 
one composed of 10 Avomen knoAvn to have had arterial hypertension prior 
to pregnancy and exhibiting a similar condition after the puerperium, and a 
second of 10 Avomen Avho had normal blood pressures prior to, early in, and 
after pregnancy. 

Upon admission to the hospital all the patients Avere placed upon house 
diets Avithout restrictions of any sort. They were not put to bed. Salt and 
Avater were alloAved freely, but no sodium bicarbonate or saline cathartics 
were permitted. The arterial blood pressures Avere determined each morn- 
ing after the patient had been at rest in a chair for at least 20 minutes. On 
the morning of the third day or later, the patients Avere placed on a diet 
consisting of only 1500 cc. of skim milk daily. Water Avas allowed freely. 
The rationale of this procedure and its effect upon Aveight and Avater re- 
tention have been discussed previously.®/ 
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Observations. 1. The 10 women with known preexisting arterial 
hypertension included 7 wdth essential hj^ertension, 1 with poly- 
cystic kidneys, 1 with probable chronic pyelonephritis, and 1 with 
probable chronic glomeruloneplu*itis. Their calculated plasma pro- 
tein osmotic pressure^ varied from 217 to 267 mm. of water. They 
lost from 1.4 to 6.3% of body weight during the 5-day regime of 
skim milk. In no instance was there a significant change in blood 
pressure during this period, although hospitalization alone in the 
preliminary control period was frequently associated with marked 
declines in blood pressure, particularly in the systolic. Figures 
1 and 2 are characteristic records. All the data are summarized in 
Table 1. In each instance, examination 6 weeks or more post- 
partum revealed persistent arterial hypertension. 


Table 1. — The Effect Upon Weight and Blood Pressure of a Diet of Only 
Skim Milk in 10 Pregnant Women With Arterial Hyper- 
tension Prior to and During Pregnancy. 


Case. 

No. 

Weight 

loss, 

%. 

Blood 

pressure 

change,* 

Average 

“initial'* 

blood 

pressure.* 

Average 

“final” 

blood 

pressure.* 

Calculated 
plasma 
protein 
osmotic 
pressure, 
mm. HsO. 

Syst. 

Diast. 

Syst. 

Diast. 

Syst. 

Diast. 

41 . . 

1.4 

-13 

-8 

155 

105 

142 

97 

267 

42 . . 

1.6 

-2 

+ 5 

145 

92 

143 

97 

262 

43t . . 

2.5 

+ 2 

-5 

146 

106 

148 

101 

247 

44^ . . 

2,5 

-22 

-9 

173 

112 

151 

103 

225 

45§ . . 

3.3 

-6 

+ 2 

157 

94 

151 

96 

237 

46 . . 

3.6 

-5 

-1 

146 

94 

141 

93 

218 

47 . . 

3.7 

-5 

-1 

140 

97 

135 

96 

255 

4S . . 

3.S 

-7 

+ 6 

147 

80 

140 

86 

232 

49 . . 

5.5 

-2 

0 

140 

96 

138 

96 

217 

50 . . 

6.3 

-9 

+3 

188 

100 

179 

103 

220 

Average 

3.4 

-7 

-1 

154 

98 

147 

97 

238 


* The “initial” average blood pressure is the arithmetic average of the blood 
pressures taken on the 3 days preceding the milk r6girae, the "final” average is the 
arithmetic average of the 3 days after the regime, and the change is the difference 
between these two averages, 
t Polycystic kidneys, 
i Chronic nephritis, probably glomerular. 

§ Chronic nephritis, probably pyelonephritis. 

It tints appears that the limitation of sodivm intake by means of a 
milk diet resulted in moderate weight losses, but was without significant 
effect on the arterial blood presstire in 10 women with arterial hyper- 
tension in the last trimester of pregnancy who were known to have had 
hypertension before the pregnancy. 

2. The plasma protein osmotic pressures of the 10 women with 
“toxemia” of pregnancy, as defined above, varied from 172 to 
233 mm. of water. These wmmen lost from 3.8 to 8.2% of body 
weight and became free of visible edema during the period when they 
received no other food than skim milk. Their arterial blood pres- 
sure fell significantlj' (Table 2). Figures 3 to 7 are characteristic. 
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Albuminuria decreased in the 9 women who had measurable amounts 
of albumin in the urine. Five of these 10 women had, besides edema, 
such preeclamptic symptoms as headache, vertigo, drowsiness, 
visual disturbances or epigastric pain. Coincident with the loss of 
weight these symptoms disappeared. 

Table 2. — The Effect Upon Weight and Blood Pressure of a Diet of Only 
Skim Milk in 10 Women With True "Toxemia” op Pregnancy. 


Case. 

No. 

Weight 

loss, 

%• 

Blood 

pressure 

change.* 

Average 

“initial” 

blood 

pressure.* 

Average 

"final" 

blood 

pressure.* 

Calculated 

plasma 

protein 

osmotic 

Syst. 

Diast. 

Syst. 

Diast. 

Syst. Diast 

]./rcsoiiiC| 

mm. HjO 

51 . . 

3.8 

-34 

-26 

157 

no 

123 

84 

218 

52 . . 

4.0 

-45 

-27 

163 

100 

118 

73 

233 

53 . . 

4.5 

-31 

-21 

161 

98 

130 

77 

222 

54 . . 

4.8 

-32 

-17 

150 

100 

118 

83 

225 

55 . . 

5.3 

-24 

-14 

151 

97 

127 

83 

200 

5G . . 

5.5 

-41 

-22 

153 

112 

112 

90 

222 

57 . . 

6.0 

-27 

-12 

140 

92 

113 

80 

185 

58 . . 

6.6 

-59 

-37 

189 

120 

130 

83 

188 

59 . . 

7.0 

-32 

-33 

160 

116 

128 

83 

172 

60 . . 

8.2 

-40 

-38 

170 

128 

130 

90 

175 

Average 

5.6 

-36 

-24 

159 

107 

123 

83 

204 

* The 

“initial" 

average 

blood pressure is 

the arithmetic average 

of the blood 


pressures taken on the 3 days preceding the milk rtgime, the “final” average is the 
arithmetic average of the 3 days after the r6gimc and the change is the difference 
between these two averages. 
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Fig. 2. — Lack of effect of milk diet on blood pressure in case (50) of essential 
hypertension. Note the slow decline in blood pressure during the first 25 days 
unrelated to changes in weight; the spontaneous rise in the last 10 days of gestation 
without gain in weight, and that postpartum the blood pressure was as high as 
during pregnancy. 



Fig. 3. — Marked fall in blood pressure during milk diet in severe case (GO) of 
true “toxemia” of pregnancy. Note continued normal blood pressure and further 
weight loss while the patient received a diet containing 150 gm. protein and essen- 
tially no salt, and that the blood pressure remain normal postpartum. (In order 
to show the total loss of 27 pounds in 12 days the weight scale in this figure is smaller 
than in the other figures.) 
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Following the period on skim milk these women received a diet 
which was essentially as free of sodium as practical, which consisted 
of 150 gm. protein, 100 gm. carbohydrate, and 100 gm. fat. In no 
instance was there any significant gain in weight on this diet. The 
arterial blood pressures remained down. Symptoms did not re- 
appear. Albuminuria remained unchanged or decreased further. 
Parturition and the puerperium were uneventful. Final examina- 
tions made postpartum sliowed normal blood pressures and urines 
free of albumin. 



Fig. 4. — Marked fall in blood pressure during milk diet in severe case (58) of true 
“toxemia” of pregnancy. Note that neither weight nor blood pressure rose while 
the patient received a diet containing essentially no salt following the milk r6gime 
and that the blood pressure remain normal postpai'tum. 


It thus aijpears that in 10 women with true “toxemia of pregnancy” 
the plasma protein levels were such that the limitation of sodium intake 
by means of a milk diet restdted in a marked loss of retained water, 
preeclamptic symptoms disappeared, the arterial blood pressure fell, 
and albuminuria diminished. 

Discussion. The observations reported here, together with those 
previously noted,® indicate that arterial hj^pertension and symptoms 
of preeclampsia in true “ toxemia of pregnancy ” result from undue 
water retention conditioned by hypoproteinemia. When the plasma 
proteins are sufficiently low, so that water retention of significant 
magnitude may be induced by sodium salts, the arterial blood pres- 
sure rises and preeclamptic manifestations may appear,®'^’'* and con- 
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versely when water retention can be eliminated by acidifying 
diuretics®*^ or by a low sodium diet, the arterial blood pressure falls 
and preeclamptic manifestations disappear. These two sets of ob- 
servations serve as controls for each other. It is hardly conceivable 
that hospitalization or spontaneous fluctuation could have been re- 
sponsible for the rise in blood pressure preNUOusly reported in 10 
pregnant women given sodium,®'* the fall in blood pressure in the 
] 0 pregnant women deprived of sodium here recorded and the fall 
in blood pressure hitherto noted®'* in the 3 given ammonium chloride. 



Fig. 5. — Marked fall in blood pressure during milk diet in moderately severe 
case (55) of true “toxemia" of pregnancy. Note the stationary weight and blood 
pressure during the control period before the milk r6gimo was commenced, and 
that the weight remained down and the blood pressure normal during the last 3 weeks 
of gestation while the patient received al home a diet containing 150 gm. protein 
and essentially no salt; postpartum the blood pressure remained normal. 

Furthermore, just as it has been shown pre^^ously that sodium 
salts do not produce increases in hj^pertension in pregnant women 
when the plasma protein levels are such that marked water retention 
does not occur,®"'"* it has now been demonstrated that in similar 
patients a low sodium intake does not result in a fall in arterial blood 
pressure. 

It therefore appears that the response to sodium administration 
or withdrawal may serve as a means of differentiating between the 
hypertension observed in true “toxemia of pregnancy” and that of 
vascular or renal disease in which the pregnancy is but an episode. 
However, if the plasma protein concentration is exceedingly low, 
the withdrawal of sodium may have little if any effect on water 
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retention. This is true in non-pregnant individuals as well as in 
pregnant women. Under these circumstances sodium withdrawal has 
no significant effect upoii the arterial blood pressure even though the 
patient has true ''toxemia." 

There is reason to believe that arterial hypertension in general, 
whether this be due to vascular disease, renal disease, coarctation of 
the aorta, or “toxemia of pregnancy” is due to arteriolar constric- 
tion, either in the form of actual organic change in the arteriolar 
wall or of spasm. The temporary nature of the hypertension in 
“toxemia” suggests that spasm is responsible. However, discussion 
of the mechanism of arteriolar constriction in “toxemia” of preg- 
nancy is beyond the scope of this paper. The fact remains that 



Fig. 6. — Fall in blood pressure during milk diet in moderately severe case (50) of 
true “toxemia” of pregnancy. Note that the weight remained down and the blood 
pressure normal during the last 3 weeks of gestation while the patient received ii 
diet containing 150 gm. protein and essentially no salt; postpartum the blood 
pressure remained normal. 

arterial hypertension in this condition is responsive to changes in 
water balance. Why some patients may have rather marked water 
retention without arterial hypertension can not be stated at this 
time. In a number of instances marked water retention has been 
observed for a period of several weeks before arterial hypertension 
appeared and in others parturition has supervened without hyper- 
tension ever manifesting itself. Whether these women would have 
eventually developed hypertension had pregnancy continued longer 
cannot be said. Although there is no evidence for such a belief it is 
possible that some , individual or constitutional susceptibility to 
hypertension is necessary in order that water retention may produce 
hypertension during pregnancy. 
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_ All of the patients diagnosed as true “toxemia ” in this series con- 
tinued to have normal blood pressures when reexamined from 6 
weeks to 4 months after parturition, although albuminuria persisted 
postpartum in some patients for as long as 2 months before dis- 
appearing. Although a number of women who have had eclampsia 
have been examined as late as 15 yeavs afterward without showing 
any evidence of vascular or renal disease, many others show definite 
evidence of such abnormalities. In most instances in which data 
were available it was found that these women had had vascular or 



Fig. 7. — Full in iilood pressure durinp; milk diet in mild case (57) of true "toxemia” 
of pregnanej-. Note blood pressure continued normal postpartum. 


renal abnormalities prior to pregnancy, and hence were not suffering 
from true “ toxemia ” of pregnancy at the time they had convulsions. 
However, it is easily conceivable that prolonged “toxemia" may 
result in permanent renal or vascular damage although in none of 
approximately SO patients with true “toxemia” has this been ob- 
served. Tliere is also little doubt that the syndrome of “to.xemia” 
may be superimposed upon chronic vascular or renal disease or may 
cornplicate acute pyelonephritis in pregnancy. In the former in- 
stance one would obviously have evidence of vascular or renal 
clamace prior to pregnancy with an exacerbation of manifestations 
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during gestation and a return postpartum at best only to the pre- 
pregnant state. 

The absenee of an effect of a low sodium intake on essential arterial 
hypertension in pregnancy may be compared to similar observations 
in non-pregnant subjects with tliis condition d’" 

It is to be remembered that although a low sodium regime may 
free the patient of refained water, result in a fall of arterial blood 
pressure to normal and cau.se headache, drowsiness, vertigo, and 
visual disturbances to disajijicar, such a regime docs not alter the 
fundamental disturbance; hypoproteinemia. These patients re- 
main in unstable equilibrium as long as the plasma colloid osmotic 
pressure remains at a level at which it is constantly in danger of being 
overbalanced by the intracapillary hydrostatic pressure. “Cure” 
cannot be effected unless the plasma proteins can be caused to return 
to normal. Since “toxemia” occurs late in pregnancy, when fetal 
demands for protein are large, and since hypoproteinemia probably 
signifies not only a low plasma protein level but also a depletion of 
the organism’s reserve stores of protein, one mu.st not expect a rapid 
increase in plasma protein values during the remainder of gestation 
even with intensive protein feeding. It is possible that the intra- 
venous infusmu of concentrated plasma protein (“lyophile” .serum) 
may be of value. However, any procedure which alters the blood 
volume of such patients may upset their unstable equilibrium and 
precipitate serious results. 

A question which inevitably must arise is whether non-pregnant 
individuals with similar hypoproteinemic edema .show the same 
phenomena regarding blood pressure as do these women. It is 
true, of cour.se, that the usual type of non-pregnant patient with 
hypoproteinemia seen in American hospitals suffers from cirrhosis, 
nephrosis, anemia, tuberculosis, colitis or other debilitating disease 
which may alter the reactivity of his vascular system. However, 
it appears probable that certain peculiarities of the pregnant state 
itself may be responsible for this unusual behavior of the vascular 
system to water retention. Some of the himon physiologic altera- 
tions which are present in pregnancy are an increased blood volume, 
an increased cardiac output, a moderate elevation of venous pres- 
sure, and probably moderate mechanical pressure by the enlarged 
uterus on the ureters and on the renal veins. Although various tests 
fail to reveal any consistent changes in renal function in “toxemia” 
of pregnancy the fact that albuminuria is generally present in itself 
indicates that there is a disturbance of the kidney even though his- 
tologic examination fails to reveal anything more than cloudy swell- 
ing. The real nature of this disturbance and its possible relationship 
to the occurrence of hypertension as a result of water retention are 
unknown. The role of hormonal changes in pregnancy is so little 
understood that discussion is unwarranted. However, the observa- 
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tion tliS/tj in true toxciniR ps-rtuntion msy be followed bv 
diuresis, loss of edema, decrease in blood Amlume, and increase in 
plasma protein concentration before there has been time for much 
actual regeneration of plasma protein, speaks for the belief that some 
phenomena normally occurring in pregnancy are involved in the 
response to water retention. 

Since hjTJoproteinemia is the factor which ’permits the develop- 
ment of the condition of true "toxemia,” adequate prenatal care 
must include attention to this. Although disturbances of absorp- 
'tion, assimilation, manufacture and urinary loss of protein may be 
involved, it appears that the chief cause of hypoproteinemia in 
pregnancy lies in an inadequate dietary intake of protein, especially 
in view of the increased demands for protein for the developing 
fetus and also for the maternal organism. It is therefore of para- 
mount importance that the diet in pregnanej’^ contain more, not 
less, protein than an adequate diet for non-pregnant subjects. 

Conclusions. 1. Arterial hjqjertension in pregnancy due to pre- 
existing primary vascular or renal disease is not influenced by altera- 
tions in water balance. 

2. True “toxemia” of pregnancy is the result of undue water 
retention conditioned by hypoproteinemia. 

3. Arterial hjqjertension and preeclamptic manifestations such as 
edema, headache, vertigo, drowsiness, and visual distmbances, in 
the true "toxemia” of pregnancy may be relieved by measures which 
eliminate undue water retention. 

4. Study of the behavior of pregnant women with hypertension 
after changes in water balance may serve to differentiate true 
“toxemia” from primary vascular and renal disorders. 

5. A diet low in sodium has been shown to be one successful way 
to decrease or eliminate signs and symptoms of true “to.xemia” of 
pregnancy. 

6. The development of true “toxemia” of pregnancy can probably 
be prevented by maintaining the pregnant woman’s plasma pro- 
teins at a normal level by adequate diet. 

Since this manuscript was submitted for publication corroborative results have 
been obtained in 25 additional cases. 

The writer is indebted to Dr. F. H. L. Taylor and Miss Margaret Adams for 
carrying out the chemical determinations reported in this paper. 

This work was made possible through the cooperation of the ^^siting surgeons and 
house staff of the Obstetrical Service of the Boston City Hospital, to whom the 
writer acknowledges his indebtedness. 
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(From the Cardiovascular Department, Michael Reese Hospital.) 

The most commonly employed objeetivc test for the diagnosis of 
angina of effort is the exercise tolerance test. Several investigators 
have been successful in inducing an anginal attack’-® by the use of 
exercise on a standard stairs or by hopping on one foot. This method 
has failed to give as many positive tests in our hands (Katz and 
Korey-) as reported by others.'*’® The use of epinephrin® or anox- 
emia’ to induce an anginal attack we have found to be too unreliable 
and hazardous.® We have developed a new method, simple in its 
application and less hazardous to the patient, which ga^^e positive 
findings in many more patients than did the exercise tolerance test. 
This test consists of inflating an ordinary blood pressure cuff placed 
on the left arm above the elbow to 50 mm. of mercury above the 
systolic blood pressure reading. The inflation is continued for 
five minutes or until cardiac pain is elicited from the patient who 
does not anticipate such pain. The latter was considered a positive 
cuff test; its absence constituted a negative cuff test. 

The cuff test was tried first on 25 control patients, 40 to 55 years 
of age, in whom no evidence of heart disease was present. The test 
was negative in all, the patients complaining only of tingling and 
pain in the arm distal to the inflated cuff. 

The cuff test was then tried on 93 patients of whom 24 had a 
definite clinical story of angina pectoris, 39 had a questionable clini- 
cal story and the remaining 30 had heart involvement but no clinical 
history of angina. The last two groups included many so-called 
neurotic patients. The results of the cuff test are shown in Table 1 : 

Table 1. — Analy’sis of Data. 

„ , No. of patients No. of positive 

Typo of case. tested. cuff tests. 

“Non-cardiac” controls 25 0 

Heart disease and no angina pectoris . 30 0 

Questionable angina pectoris ... 39 0 

Definite angina pectoris .... 24 19 (80%) 

* No exorcise tolerance tests done. 

Nineteen positive cuff tests were obtained, all being present in 
patients in^ whom a definite clinical history of angina was known. 
Such a positive cuff test consisted in the development of precordial 

* Aided by the A. D. Nast Fund for Cardiac Research. 


No. of positive 
exercise toler- 
ance tests. 

* 

0 

0 

4 (17%) 
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pain or oppression wliich the patient stated was similar to the 
onset of his spontaneous attacks. Only 4 of these patients had a 
positive exercise tolerance test. In 11 patients in whom pain was 
produced by the cuff test, nitroglycerin, -pho S^ain, was given 
because of the severity of the precordial pain. In 6 of these patients, 
the cuff was again applied 15 minutes after the attack of pain had 
been relieved by nitroglycerin, without again eliciting precordial 
pain. Using the cuff test on the right arm or the right or left legs 
gave negative rpults, except in 3 patients who had a definite clinical 
story of radiation of the pain down the right arm oniy; in these 
3 patients the cuff test was negative on the left arm and legs but 
positive on the right arm. 

The cuff test was repeated on subsequent visits on several patients. 
While in some it remained negative or positive as on the first visit, 
in others the test previously positive became negatii'^e or vice versa. 
Our data are too scanty to determine the exact cause of this varia- 
bility, but it would appear to be related to the same emotional and 
physical factors that lead to the variability in the frequencj^ of 
spontaneous anginal attacks. 

Our experience with this cuff test suggests that while a negative 
test does not rule out angina pectoris, a positive test is indicative 
of its presence. It may be found, if further experience confirms 
these results, that the cuff test may have a place as an aid in the 
diagnosis of angina pectoris where objective evidence is required to 
supplement an unreliable history. 

As regards the mechanism of a positive cuff test, we may consider 
three possibilities: 1, A reflex vasoconstriction of the coronary 
arteries initiated over the segmental distribution of the referred 
pain; 2, a psychogenic trigger reaction whereby one part of the 
painful state of angina, the pain in the ischemic arm, sets up in 
susceptible individuals the entire syndrome; this is in reality a form 
of so-called conditioned reflex; or, 3, a spatial summation of stimuli 
coming up from the heart and from the forearm which by using a 
final common path to the central site of pain perception, convert 
what otheru’ise would be subthreshold stimulation for an anginal 
attack into threshold stimulation. Adrian and his associates' have 
demonstrated the importance of such spatial summation of sensory 
impulses. Furtlier work is required to differentiate betv'een these 
possible mechanisms. However, our study has shown, we believe, 
that one of the variables responsible for an anginal attack is not 
only the condition of the heart itself, but also that of tiie sensory 
regions to which the anginal attack is referred. That this is so has 
been demonstrated also by the work of Soma Weiss® on the sootin’ng 
effect of local anesthesia of the region to which pain is referred. 

In order to test for the possibility of reflex coronar\' vasocon- 
striction, electrocardiograms were taken in a scries of 12 patients 
before and during the carrying out of tiie cuff test. In 5 patients in 
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whom tlie test produced either definite precordial pain, an increase in 
the existing precordial pain or a sense of pressure over the sternum, 
the electrocardiogram showed no change during the test, nor was 
there any change in tlic 7 patients who developed no precordial pain. 
It is noteworthy that in one of the patients with a previous coronary 
occlusion and definite electrocardiographic deformities, complaining 
of persistent prccordial pain before the test was begun, the aggrava- 
tion of the prccordial pain following the cuff test was not accompanied 
by any change in the electrocardiogram taken during the height of 
the precordial pain. The.se results woukl .seem to rule out the possi- 
bility that precordial pain following the cuff test was due to a 
reflex coronary vasoconstriction. 

Summary. A method was developed for inducing an anginal 
attack in susceptible patients with their permission. This was 
successful in 19 out of 24 patients with definite clinical angina 
pectoris. It was not successful in producing an anginal attack in 
any of the 55 cardiac and “non-cardiac” controls nor in anj' of the 
39 patients with doubtful clinical angina pectoris. 

The method consisted of producing 5-minute ischemia in the 
left arm by raising the pressure in a blood-pressure cuff on the arm 
to 50 mm. Hg above systolic jiressure. This cuff test was positive 
on the right arm and not on the left arm in 3 patients in whom the 
pain was referred to this arm. 

The possible mechanisms involved are discussed. The ability to 
induce angina in this way serves to emphasize the neuropsychic 
aspects of the anginal attack and offers another cause for the 
variability in its occurrence. 

Wc are indebted to Drs. H. Korey, G. Gertz and L. Kaplan for technical assistance. 
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PARADOXICAL EMBOLISM. 

By Donald W. Ingham, M.D., 

FEI.LOW IN MEDICINE, THE MAYO FOUNDATION, HOCIIESTEn, MINN. 

In 1860, Cohn^ observed that emboli in the right side of the heart 
can enter the systemic circulation through defects in the cardiac 

* Extract from thesis submitted to the Faculty of the Graduate School of the 
University of Minnesota in partial fulfillment of the requirements for the degree 
of M.S. in Medicine. 
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septum.^ In 1876, Cohnheim^ traced the path of an embolus tlirough 
an opening in the interatrial septum. An embolus was found in the 
right cerebral artery and thrombosis of the veins of the lower 
extremities had occurred. In 1881, Zahn” demonstrated a long 
embolus that had partly passed through a patent foramen ovale. 
Extensive thrombosis of the iliac veins also was found. Hauser^ 
reported a similar case in 1888. Rostan,i* in an analysis of 711 
postmortem examinations, found the foramen ovale occluded by 
an embolus in 3 instances and he expressed the opinion that in 7 
cases the embolus found in the systemic circulation had passed 
through a patent foramen ovale. He called this condition “crossed 
embolism.” It was von Recklinghausen who suggested the term 
“paradoxical embolism.” There have been reports by Ohm,^^ 
Verse'® and Beattie^ similar to those mentioned. 

Abbott,' after analyzing 1000 eases of congenital heart disease in 
which necropsy had been performed, reported 12 cases of paradoxical 
embolism associated with patency of the foramen ovale, inter- 
ventricular septum, and ductus arteriosus. In 1935, Hirschboeck® 
reported a case with a review of the literature. In 1936, Neely," 
and also Jones,® added a similar case. 

Koritschoneri® recorded a case with bibliography but he did not 
include tlie cases of Neely and Hirschboeck. He did, however, refer 
to 2 cases not included in other bibliographies. His statement that 
12 cases had been recorded wmuld seem inaccurate but, adding the 
2 cases which he omitted, and that of Jones, brings the total to 15. 

V’lien pulmonary embolism occurs, it usually follows thrombosis 
of the systemic veins. Less frequently it is associated with thrombi 
in the right side of the heart and rarely it is attributable to primary 
tumors of the heart or to tumor fragments w'hich have invaded the 
systemic veins. 

Emboli of the systemic circulation have many possible sources. 
They may be dislodged from thrombi in the left side of the heart, 
associated with disease of the aortic or mitral valves, or from mural 
thrombi overlying a myocardial infarct or primary tumor. Emboli 
may arise also from fragments of athermatous ulcers or from a region 
of aneurysmal dilatation of the aorta or large arteries. The pul- 
monary veins occasional!}’^ transport emboli from a diseased lung 
to the left side of the heart. This is particularly true of pneumonia, 
abscess and gangrene, tuberculosis and tumors. Emboli may arise 
in the s}’stemic veins or right side of the heart and cross through a 
patent foramen o\'ale to the systemic arterial circulation. 

As Gross® and others have shown, the pressure in the left atrium 
is sufficient to make the valvelike flap over the foramen ovale 
competent, but conditions which reverse the existing pressures cause 
incompetence and make it possible for emboli or blood to flow from 
the right atrium directly into the left atrium. 

Hnggart and Walker,® by observing the effect of graded occlusion 
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of the pulmonary arteries on the pulmonic and systemic circulation, 
have demonstrated that sudden occlusion of the left branch of the 
pulmonary artery causes an immediate rise in pulmonary pressure, 
averaging about 29%, and following total pulmonary occlusion, 
the pulmonary pressure increases rapidly, 121 to 267%. At the 
same time there was an immediate fall in the systemic arterial 
blood pressure. This coincidence allows the flow of a current of 
blood from the right atrium to the left atrium, provided the foramen 
ovale is patent. Thompson and Evans’^ concluded that more than 
a third of the pulmonary circulation must be occluded before para- 
doxical embolism can occur. They also stated that if the circulation 
is depleted more than 50%, death usually occurs within 10 to 30 
minutes. In about 50% of the cases “crossed emboli” are preceded 
by the occurrence of pulmonary embolism ; but it is not to be assumed 
that the presence of a patent foramen ovale with pulmonary embol- 
ism always will result in paradoxical embolism. 

Six cases of paradoxical embolism are reported in this series. In 
each case paradoxical embolism was preceded bj’’ pulmonary 
embolism; 3 patients died suddenly and '3 survived long enough for 
infarcts to develop in other organs. Major surgical operations were 
performed in 5 cases and 1 was strictly a medical case. In each case, 
postmortem examination revealed an embolus in transit through the 
foramen ovale. The average age was 54 years; 3 patients were 
women and 3 were men. 

In addition, a case is reported in which a cerebral abscess de- 
veloped, probably at the site of a previous paradoxical embolism. 

Case Reports. Case 1. — An obese white man, aged 45, was operated on 
for subacute cholecystitis with cholelithiasis. Seven days postoperativelj^ 
pain developed in the muscles of the calf of the right leg and there was some 
tenderness over the right anterior saphenous vein. Four days later there 
occurred a sudden onset of marked pulmonary edema, productive cough, 
profuse perspiration, and labored respirations with moderate cyanosis. 
Seven days later pain developed in the right side of the thorax; the pain was 
exaggerated by breathing. This_ episode was followed by grayish pallor 
and profuse sweating. The patient’s condition gradually became worse 
and he died 21 days after operation. Necropsy revealed pulmonary embol- 
ism and an embolus extending through an anatomically patent foramen 
wale; also there were infarcts of the left Iddney (paradoxical embolism). 
The embolus that passed through the patent foramen ovale was 10 cm. long 
and 6 mm. in diameter (Fig. 1). 

Case 2. ^An obese white woman, aged 62, was operated on for subacute, 
perforating cholecystitis with stones. Her course was uneventful until the 
12m postoperative day when pneumonia developed in the lower lobe of the 
right lung. On the 16th day, she experienced severe substernal pain with 
evidence of shock and delirium. On the 20th day, right hemiplegia was 
evident. Death occurred on the 23d postoperative day. Necropsy re- 
vealed thrombosis of the left posterior cereliral artery, thrombosis of the 
nght auricular appendage, infarction of the right lung, thrombosis of the 
left pulmonary artery (embolism questionable). The foramen ovale was 
patent and a clot was found extending through the opening. 
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Case 3. An ob6se M’hite man, aged 56, was operated on for a suspected 
ulceratmg prepyloric lesion. Two daj's after operation respiratory infection 
developed but the patient recovered; 8 days later pain developed in the 
right anterior part of the thorax. The pain became more severe and was 
foIio\^ea 03'' C3''snosis. The man rallied slightlj’’ but then suddenfy became 
worse and death occurred 12 days after operation. Necropsy revealed pul- 
raonarj' embolism and infarction of tlie right lung. There was a patent 
foramen ovale with an embolus extending through it from the right auricle 
into the left auricle. There were also multiple infarcts of the kidneys. 



Fig. 1. — Patent foramen ovale with an antemortem embolus extending through it. 

I'iew of the left auricle. 


Case 4. — A white woman, aged 56, tvas operated on for a peptic ulcer. 
Her course was uneventful until 7 daj's after operation when she had several 
attacks of .stabbing pain in the right side of the thorax followed by the pro- 
duction of bright red sputum. Two days later she suddenly exiierienced 
thoracic pain and this was followed bj' cyanosis and deatit. Necropsy 
revealed bilateral pulmonary' embolism arising from thrombosis of the 
iliac veins and inferior vena cava. There was an embolus in the right 
auricle which projected through a patent foramen ovale. It extended a 
distance of 1.5 cm. into the left auricle. 

Case 5. — A white man, aged 48, was operated on for carcinoma of 
the rectum. Convalescence was satisfactory until 17 day's after operation 
when pain, swelling, and tenderness developed over the left femoral vessels. 
On tlie 20th postoperative day he had several attacks of dyspnea with pain 
in the thorax; the.=e sy'mptoms were followed by sudden death. Necropsy 
disclosed, in addition to pulmonary' embolism, an embolus 8 cm. in length 
in the right auricle, projecting through a patent foramen ovale into the left 
auricle. 
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Case G. — An obese \vhite woman, aged 54, who gave a liistory of excessive 
thirst and urination for 6 weeks previously, had been treated for diabetes 
inellitus. Acidosis was controlled b}' administration of insulin and fluid and 
by diet. Two da}’s after her admission, while she was sitting up in bed, she 
suddenly became dyspneic and c,yanotic, and died. Necropsy revealed a 
pulmonarj' embolus and also an embolus in the right auricle which projected 
for a distance of 3 cm. into the left auricle, through a patent foramen ovale. 

Diagnosis and Prognosis. The diagnosis of paradoxical embolism 
while the ])atient is living is made with reservation and is subject 
to criticism. However, in the pre.sencc of venous thrombosis fol- 
lowed by pulmonary emliolism and recovery, together w'ith evidence 
of infarction in other organs, one is justified in suspecting that crossed 
embolism has occurred. If the acute attack is succeeded by cerebral 
symptoms, one may consider the diagnosis more positively. 

Prognosis depends on the cour.se during the period immediately 
following the acute episode. 'J'he prognosis is almost always 
unfavorable. 

Scgnclcp. As a sequel of paradoxical embolus, brain abscess has 
been reported. Rabinowitz, Weinstein and Marcus'^ reported a 
case which they regarded as one of paradoxical brain abscess compli- 
cating the tetralogy of Fallot. In a ren’iew of the literature, they 
could find 10 cases besides their own; (i of the 10 cases had been 
presented by Abbott and Beattie. They concluded that paradoxical 
abscess is more common in association with interventricular septal 
defects than in association with interatrial defects, particularly when 
there is dextroposition of the aorta. The sudden onset of cerebral 
symptoms in a case of congenital heart disease, particularly when 
there is a septal defect, .should make one suspicious of paradoxical 
brain abscess. 

Following is a report of a case in which a paradoxical cerebral 
abscess was suspected: 

Case 7. — A wliite woman, aged 39, liad been examined at the clinic for the 
finst time wlien she was 19. At that time a diagnosis of congenital lieart 
di.sease had been made on the basis of cyanosis and clubbing of fingers since 
childhood, witli marked palpitation and dyspnea on exertion. Physical 
examination had revealed moderate cyanosis of the lips and fingers, with 
clubbing. The heart was reported to have been slightlj'’ enlarged and a 
systolic murmur had been found at the apex. In the 20 years since her first 
admission, she had been often seen because of dysjjiiea and palpitation. 
At the examination made when she Avas 39, there was little change in her 
cardiac condition. Roentgenograms gave evidence of moderate cardiac 
enlargement, particularly in the region of the conus. The electrocardio- 
gram demonstrated right ventricular preponderance. Studies of the blood 
indicated a mild compensatory polycythemia. The complaint made on her 
admission at the age of 39 Avas that, 1 Aveek before, a respiratory infection 
had developed. Three days after its onset, she had noticed numbness of 
her right hand and_ of the right side of her face, accompanied by tAvitching 
and transieiR SAvelling of the right arm, and a sense of constriction around 
her heart. Three similar attacks had taken place AAuthin the next 2 Aveeks. 
Recause of localizing neurologic S 3 nnptoms and signs, temporoparietal 
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exploration and decompression were performed. Death occurred on the 
13th postoperative day. 

Necropsy revealed an abscess in the left cerebrum. The heart weighed 
310 gm. There was a patent foramen ovale, 2.5 cm. in diameter, an old 
thrombus in the pulmonary artery with marked arteriosclerosis and moder- 
ate dilatation of the puhnonarj^ artery, and moderate hj’pertrophy of the 
right ventricle. 


Table I. — ScrmrARV or Reported Cases. 


Case. 

1 

Age, 
yrs. ; 

i 

t Sex. 

I ! 

Clinical diagnosis. 

1 Anatomic diagnosis. 

1 

45 1 

1 

i Male 

I 

Subacute cholecystitis 
■with cholelithiasis 

1 

1 Pulmonary embolism through patent 
j foramen ovale 

2 

62 

i i'emale 

Subacute perforating 
cholecystitis and 
cholelithiasis 

1 Thrombosis posterior cerebral and left 
pulmonary artery; embolus through 
patent foramen ovale 

3 

1 56 

Male 

Ulcerating prepyloric 
lesion 

Pulmonary embolism; infarction right 
lung and both kidneys: embolus 
through patent foramen ovale 

4 

56 

Male 

1 

Peptic ulcer 

Bilateral pulmonary embolism; throm- 
bosis iliac veins and inferior vena cava; 
embolus through patent foramen ovale 

5 

48 

Male 

Carcinoma of rectum ! 

1 

Pulmonarj' embolism; embolus through 
patent foramen ovale 

0 

54 

Female 

Diabetes mellitus 

Pulmonary embolism; embolus through 
patent foramen ovale 

7 

39 

Female 

Congenital heart dis- 
ease; brain abscess 

.Abscess left cerebrum; patent foramen 
ovale 


Comment. The cases reported (tabulation) illustrate one of the 
results of what is referred to, generally, as a benign cardiac mal- 
formation, that is, the patent interauricular septum. Although 
paradoxical embolism is interesting from the pathologic point of 
view and is usually termed a pathologic curiosity, it is not without 
clinical interest. The diagnosis of a paradoxical or crossed embolism 
rarely is made during the life of the patient because there are few 
indicative signs or symptoms. Furthermore, death from pul- 
monary embolism usually occurs so rapidly that there is little time 
for evaluation of the presenting clinical syndrome. However, the 
diagnosis may be suggested by the presence of pulmonary and con- 
genital heart disease. Careful appraisal of all the signs and symp- 
toms, with tlie thought of paradoxical embolism in mind, may aid 
in a more frequent antemortem diagnosis. Even wdthout the clini- 
cal diagnosis of congenital heart disease, the syndrome of pulmonary 
embolism followed by multiple infarction in the organs supplied^ by 
the systemic circulation should suggest that paradoxical embolism 
may have occurred. In all of the 7 cases reported there were defects 
of die interauricular septum, but in only 1 were there signs or symp- 
toms of congenital heart disease. Paradoxical brain abscess is the 
rarest complication of paradoxical embolism. 

Conclusion. The diagnosis of paradoxical or crossed embolism is 
rarely made while the patient is alive. There are few signs or symp- 
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toms indicative of such a process. However, the diagnosis may be 
suggested by the presence of pulmonary embolism and congenital 
heart disease. In all of the 7 cases reported, there were interatrial 
septal defects, but in only one were there signs or symptoms of con- 
genital heart disease. 
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RADIOLOGIC IVIEASUREMENTS OF THE APICO-BASAL 
RELAXATION OF THE LUNG DURING ARTIFICIAL 
PNEUMOPERITONEUM TREATMENT. 

By Andrew L. Banyai, 

cu.s'ic.it, DtnncTon, .MUiiiDAi.r, pakatouiu.m; apsistant ct.tNiuAT. niontpson nr 
MF.DiciNr., MAiiQUKTTK t;Nivr.n.“iTV MKnicAi. pcnot)!,; riiitor.rToii in 
T unEncui.0PiR, •oniveupity or wipco.spi.n pciiooi. oj’ medici.v);, 

AVAUWATOPA, WJ8. 

(From (ho Muirdnie Sanatorium, Wauwatosa, IVisconsiii. anti the ncpartiuent of 
Medicine, Marquette Univcnsily Medical Sclioo), Milwaukee, 'Wkrotmn.) 

During recent years pnlilications liavc appeared in the medical 
literature in wliich the proiiloin of trciiting jmlmonary tuberculosis 
by artificial pneumoperitoneum was discussed Subsetiuenl 
clinical observations seem to confirm the assumption that reiicatcd 
injections of oxygen or air into the peritoneal cavity exert a fa\’or- 
ablc effect upon certain typos of tuberculous le.sions of (he lung.’'’''’-""''’ 
The favorable influence is tittribiitcd to the elevated po.sition of the 
diaphragm, which, in turn, causes a pulmonary relaxation. It. is 
reasonable to assume that a sufficient degree of ])iilinonary relaxa- 
tion induced by pneumoperitoneum might lead to mechanical, 
circulatory, and immunologic changes in the lung similar to that 
winch tollow surgical paralysis of the phrenic nerve, or artificial 
pneumothorax. 

With the patient in the upriglit position the injected gas occupies 
the area underneath the diaphragm. Tlie fluoroscopic or roentgeno- 
graphic appearance of the gas suggests a rather marked upward 
displacement of this muscle. P*’ Imvc pointed out in a previoii.s 
pu ica ion that the area occupied by the gas does not signify a 
corresponding upward displacement of the diaphragm, but it is 
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partly made up by a descent of the subdiaphragmatic organs. Be- 
cause of the fact that there is no report in the literature dealing with 
the accurate measurement of the elevation of tlie diaphragm in a 
series of cases treated by pneumoperitonevun, I udsh here to present 
data related to this question. 

Method. A group of 40 patients who were receiving pneumoperitoneum 
treatment for their pulmonai^' tuberculosis was studied roentgenologically. 
Of these, 11 were in the moderatelj' advanced stage and 29 in the far- 
advanced stage (Nat. Tuberc. Assn, classification). Roentgenograms taken 
before and during the treatment were compared. The amount of injected air 
at each treatment varied from 500 to 1000 cc. Measurements were made 
in 32 cases after 1 treatment; in 1 case after 2 treatments; in 7 after 3; in 
6 after 4; in 2 after 5; in 8 after 6; in 2 after 7; in 2 after 8; in 7 after 10; in 
1 after 11; in 3 after 12; in 1 after 14; in 2 after 15; in 4 after 16; in 1 after 20; 
in 4 after 22; and in 1 after 23 treatments. The treatments were given at 
weekly interv'als at the beginning and 2 weeks apart when the pneumo- 
peritoneum was welt established. Roentgenograms were taken at ma.vimum 
inspiration and at maximum expiration in everj' instance. Thus, including 
the films taken before treatment, 248 chest films were measured and 
analyzed. The exposure was made with the patient in the upright position, 
from a distance of 6 feet. The apico-basal diameter was measured from the 
highest point of the apex of the lung to the highest point of the correspond- 
ing dome of the diaphragm. 

The upward displacement of the diaphragm is influenced by 
several factors; 1, the tonicity and integrity of the diaphragm 
(diaphragmatic atony, presence or absence of adliesions); 2, the 
tonicity of the abdominal wall (inlierent anatomic status, refle.x 
relaxation or contraction in response to the injection of air); 3, 
pathologic changes in or surgical status of the lung (contracting, 
fibrosing tuberculosis, “spontaneous” paralysis of the diaphragm, 
massive or partial atelectasis, artificial pneumothora.v, surgical 
paralysis of the phrenic nerve, thoracoplasty, large pleural effusion); 
4, the type of breathing (tliere is a greater tendency toward collec- 
tion of air underneath the diaphragm in individuals with distinctly 
tlioracic t^'pe of breatliing than in the thoracic-abdominal or 
abdominal type of breathing); 5, the amount of air injected. 

Following the first pneumoperitoneum treatment there was no 
change in tlic position of the diaphragm (2 mm. or less), in 8 of the 
32 cases in this group. The maximum elevation of the right and 
left dome of the diaphragm on inspiration and expiration is given in 
Table 1. 

The figures representing the actual rise of the diaphragm compare 
favorably with the elevation of the diaphragm after phrenic nerve 
block, i’** have studied a comparable group of 30 patients who had 
a surgical paralysis of the phrenic nerve by the same roentgenologic 
method and found that the rise after phrenic operation was, on 
inspiration, 4 cm. or more in 4 (of these there was only 1 as high 
as 6.3 cm.); 3-3.9 cm. in 10; 2-2.9 cm. in 4; 1-1.9 cm. in 7; less than 
1 cm. in 2; and it was absent in 3; in expiration the rise was 4 cm. 
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or more in 2 (tlie maximum was 4.5 cm.), cm. in 1 ; 2-2.9 cm. 
in 7; 1-1.0 cm. in 11 ; less than 1 cm. in S; and it Was ni)sent in 1 . 

Tabi.e 1.— Maximum Ei.kvatio.v of the DiArnnAOM ix Centimetejis ArrEn 
VAnyixo Numreu ok P.s-KUMOPEniToxnuM Theatmexts. 


Number of m'os 

i 32 1 1 

7 r. 

2 1 S 1 2 i 2 ; 7 j 1 

i * ' 

3 

1 * 2 i 4 

I 


1 

Number of treafracnis 

1 1 i 2 

3 4 

5 r. i 7 s ; It) ! II 

! ' i 

12 

; < 

14 ' 15 in 

20 

oo 

23 

Ripht 

! Inspiration 

1 i 

j 4.2 ■; n.2 

2.fi ' 2.3 

.5.6 1 .3.2 : 4.4 4.3 ! 5.1 j I.S 

.5.S 

3.5 , 3.5 ,, 2,4 

5.2 

6.0 

7.3 

; Eipiration 

1 4.5 , 3.1 

2.0 2 .r. 

3.6!4.s:2.6 4.7. 5.2 1 1.6 

5,3 

1.4 6.4 , 2.7 

4.0 

4.0 

5.8 



I/'ft 

Inspiration 

; I 

; 4.2 2.7 

3 2 2.5 

3.6!2..5.4.2 3,S 3.,S j 2.0 

6.1 

1.0 .3.2 3.2 


6.4 

5.4 

‘ Htpiration 

i2.K .3.5 

3,0 2.4 

3.0; 4.0,. 3.1 .5.1 .3.0 (2.0 

__ 1 i ■ i 

5.S 

4.3 . fi.4 2,0 

: 

5.7 


5.6 


Table 2.— Maximum Ixdices ok Akico-habai. Ui;hxatio.v Hek/iese.vtixu the 
PEHCEXTA on nv Which the Ouigixai. Apico-iiabai, Diametehs Weiie Hehucep. 


1 

umber of cases 32 1 

1 

! i 

7 

! r» 

1 

o * 

‘ 1 

8 ; 

2 o 

7 

1 : 3 j 1 i 

2 

4 

1 1 


umber of IrcalmcnLs 1 l 

2 1 

D 

B 

fl 

i 

7 , 8 

in 

n , 12 1 14 . 

in 

16 

i 

22 ' 23 

Inspiration , IS.6 | 

J 

15.2 , 

1 

1 1.3 

lO.O 

25.0 

1 

; 10.9 1 


.30.0 ■ 

8,5 ! 20.7 1 14.8 ; 

1.5.7 

18.1 1 25.6 

23.6 j 32.f 

1 k I fitl t . 1 

Expiration ! IS.O 1 

1.5.5 j 

11.2 

12.0 ; 

1 

17.5 

22.6 

11.2 23.5 

32.6 

8.3 27.2! 19.0 ■ 

1 

31.5 

17.5| 

22 J 

22,0 J .30.2 

Inwation i 18.3 | 
T -ft . . 1 

12.0 

12.5 

10.6 1 

13,8 

25.2 

17.5 ; 17.0 

5 

1 0.9 

9.6 , 25.3 ; 1.5.6 

1.3.6 . 

16.8 j 

13.1 

27.0 22.9 

' Expiration ' 9,4 ; 

, t 

16.8 

12.2 

1 n.i i 

; 

|13.7j 

i22.8| 

1 1.0 j 24.6 

1 20.3 

lO.I ' 30.0 I6.S ' 

25.7 

17.4 ' 

^31.3 

2.5.0 27.1 


A better estimate of tlic upward displacement of the diaphragm 
can ])e gained when one compares tlic decrease in the apico-hasal 
distance with the length of the apico-hasal diameter before treat- 
ment. The cpiotient representing this relation can be designated 
as the index of apico-basal relaxation. Jt is calculated according to 
the following formula; ]i>ccrcasc in the apico-basal diameter divided 
by the original apico-basal diameter and multiplied by 100. I'or 
example, in Case 10 the decrease in the apico-basal diameter was 
4.2 cm. on the right side on inspiration after the fir.st treatment; 
the original apico-basal distance was cm.; the index of aj)ico- 
basal relaxation was (4.2/22.5) X 100 or 18.0. In other words, the 
apico-basal diameter was reduced by 18.0%. 

A comparison was made between the degrees of apico-basal relax- 
ation in inspiration and in expiration. The analysis of the right and 
ett lungs in 84 instances comprises 168 measurements. 'I'hc index 
01 apico-basal relaxation was equal during the two respiratory phases 
m 11; it was greater on cx-piration than on inspiration in 100, and it 
w^ smaller on ex'piration tlian on inspiration in 57 measurements. 
+E ^ apico-basal relaxation on the more involved and on 

e good side were compared in 18 instances, including cases that 
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had 10 treatments or more. It was found that the relaxation of the 
two sides was approximately equal on inspiration and expiration 
in 4, on inspiration in 1 and on expiration in 5. ' The relaxation on 
the “good” side was greater than on the diseased side in both respir- 
ator 5 ^ phases in 1, on inspiration in 7, on expiration in 1. The relax- 
ation on tlie diseased side was greater than on the “good” side in 
both respiratory phases in 3, on inspiration in 2 , and on expiration 
in 4 instances. 

As to the changes in the position of the diaphragm during the 
course of pneumoperitoneum treatment, some illustrative cases can 
be cited. 

Case Abstracts. — Case 1. E. G., aged 30, male, had a far-advanced 
pulmonary tuberculosis of 7^ years’ duration. The first treatment with the 
injection of 500 cc. of air caused no elevation of the diaphragm, except a 
1.6 cm. rise on the left side during expiration. Following the tlurd treat- 
ment with the injection of 600 cc. of air the rise was on the right side on 
inspiration 0.8 cm. (3.9% of the apico-basal diameter), and on expiration 
2_cm. (11.2%) ; on the left side on inspiration 1.5 cm. (7.8%), and on expira- 
tion 2.2 cm. (12.2%). After the injection of 700 cc. of air on the 22d treat- 
ment, the rise was on the right side on inspiration 2.4 cm. (11.9%), and 
on expiration 3.5 cm. (19.6%); on the left side on inspiration 3 cm. (15.7 %), 
and on expiration 3.7 cm. (20.5%). 

Case 2. — G. E., aged 21, male, had a far-advanced pulmonaiy tubercu- 
losis of 1| years’ duration. First treatment: amount: 500 cc.; rise of right 
dome of diaphragm on inspiration 1.7 cm. (7.6%), on expiration 0.8 cm. 
(4.1%); rise of the left dome of the diaphragm on inspiration 0.9 cm. 
(3.8%), on expiration 0.5 cm. (2.4%). Sixth treatment: amount: 1000 cc.; 
rise on the right side on inspiration 3.2 cm. (14.4%), on expiration 1.4 cm. 
(7.2%); on the left side on mspiration 2.7 cm. (11.4%), on expiration 1.8 cm. 
(8.7%). Twelfth treatment: amount: 1000 cc.; rise on the right side on 
inspiration 4 cm. (18%), on expiration 1.9 cm. (10%); on the left side on 
inspiration 3.4 cm. (14.4%), on expiration 3.5 cm. (16.9%). Twenty-third 
treatment; amount: 1000 cc.; rise on the right side on inspiration 7.3 cm. 
(32.8%), on e,\piration 5.8 cm. (30.2%); on left side on inspiration 5.4 cm. 
(22.9 %), on e.xpiration 5.6 cm. (21.7 % of the apico-basal diameter). 

These cases demonstrate that a substantial and sustained elevation of 
the diaphragm, and consequently a satisfactory relaxation of the lung, can 
be produced by weekly injections of air into the peritoneal cavity. 

Summary. 1. Comparative measurements and analysis of 264 
roentgenograms of the chest, taken before and during artificial 
pneumoperitoneum treatment of 40 patients, are presented. These 
data and their evaluation must be interpreted ndth the qualification 
that it was impossible to eliminate entirely some differences in the 
respiratory efforts of the patients, and consequently in the motion 
of tire chest and the diaphragm, when films were taken on repeated 
occasions. 

2. Repeated injections of air into tlie peritoneal cavity at weekly 
intervals are likely to cause a sustained elevation of the diaphragm, 
provided, pathologic changes, such as fixation of the diaphragm 
by adhesions, or tlie presence of extensive adhesions between the 
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convexity of the liver and the lower surface of the diaphragm, do 
not obviate it. ' 

3. The maximum elevation of the diaphragm induced by pneu- 
moperitoneum was on inspiration 7.3 cm. on the right side and 
6.4 cm. on the left side; on expiration 6.4 cm. on both sides. 

4. The. maximum elevation of the diaphragm by pneumoperito- 
neum was greater than that observed after surgical paralysis of the 
phrenic nerve in a comparable group of patients, 

5. The maximum reduction in the length of the apico-basal 
diameter was on inspiration 32,8% on the right side and 27 % on the 
left side, and on expiration 32.6% on the right side and 34.3% on the 
left side. 

Conclusion. Artificial pneumoperitoneum treatment in pulmonary 
tuberculosis, when given at regular intervals, is capable of inducing 
a degree of relaxation of the lung that is known to be sufficient to 
improve the resistance, defense, and repair of the pulmonary tissues, 
and thus it brings about a condition which is favorable to the healing 
process of tuberculous lesions, 
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DIABETIC COMA REQUIRING AN UNPRECEDENTED AMOUNT 

OF INSULIN. 

Report of a Case Manifesting Extreme Insulin Resistance, 
By Herbert J, Wiener, M.D., 

ASSOCIATE IN MEDICINE, COLU.MBIA UNIVEnSITY; ASSISTANT ATTENDING rilYSICIAN, 
NEW YOHK POST-GRADtlATE HOSPITAI.; ATTENDING PHYSICIAN, CLINIC 
ron DIABETES, GOUVERNEUIl HOSPITAL, NEW YOltK CITY. 

The case of atypical diabetes raellitus described in this prelim- 
inary report was rescued from coma by means of the administration 
of larger doses of insulin than appear ever to have been given 
before. The subsequent clinical course in the 5 months to date 
(January 31, 1938) has been featured by the continued need for 
daily administration of very large doses of insulin. The largest 
dose given in 24 hours, on September 27, 1937, was 3250 units of 
regular insulin, which, I believe, according to a search of the litera- 
ture, is by far the largest amount ever given to a human subject. 

Report of Case. Mr, J. S., Jeivish, born in Russia in 1879, first seen 
September 21, 1937, at the age of 58, is a grocery-store owner who has 
lived m New York City for the past 31 years. He i.s married and has 
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4 children who are li\dng and well. As far as he knows no other member 
of his family has had diabetes. There was no serious medical or surgical 
illness m his past history. 

At an insurance examination in 1934 a trace of sugar was found in the 
urine. At that time he weighed 160 pounds. Early in the winter of 1937 
symptoms of moderately severe diabetes gradually developed, m'z: poljniria, 
polydypsia and polyphagia. However, as he neglected to seek medical 
advice, no diagnosis was made or treatment instituted up to the time of 
hospitalization. 

Two daj"s before his first admission to the Gouvcrneur Hospital on 
May 14, 1937, the patient complained of a pain in the right groin, and of 



Fm. l.~Mr. J. S., Jnnuarj- 20, 19.38. Fic. 2.— Mr. J. S., .lanunrj- 20, 1938. 

dysuria. His temperature was found to bo 101® F.; the urine showed 
a few pus cells, 3% of sugar and 24- acetone. The blood sugar \yas tiien 
425 mg. %; 27. On admission, his weight was 131 pounds; there 

was slight costo-\-ertehral tenderness, and temperature 101° F. Tiie ten- 
tative diagnosis was pyelitis. Regular insulin in diminishing doses, .starting 
at 155 units in the fimt 24 hours, brought the diabetes under control in 
1 week, and he was discharged after a 2 weeks’ stay in the hospital with 
the urine free of sugar and acetone and on protamine-zwc insulin, oO units 
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in 1 daily dose. The diet on discharge was: C., 200; P., 70; F., 70. His 
weight was 129 pounds. During the summer he gained weight up to 
140 pounds and remained sugar-free on this regime. 

Three weeks pre^'•ious to his second admission on September 13, 1937, a 
large amount of sugar was again found in the urine, although the patient 
insists that there had been no “breaks” in his diet. The diet was then 
further restricted and protamine insulin gradually increased, with the 
addition of a certain amount of regular insulin, but at the end of a week 
the sugar had not decreased, and acetone 2-1- liad appeared in the urine. 
He was then kept in bed at home for 2 weeks; fluids were forced, and regular 
insulin was gradually increased up to 260 units in divided do.ses without 
any signs of improvement. His weight dropped to 110 pounds in a period 
of 4 weeks. On the night before readmission, September 14, 1937, clinical 
signs of marked acidosis were evident, including acetone odor to the breath 
and marked hyperpnea. He complained that night of severe substernal 
burning sensation, and vomited once. 

Ph3'sical examination at the hospital was essentially normal for a man 
of his age, except for the marked dehydration and the evidences of acidosis. 
There was no abnormal pigmentation of the skin or mucous membranes, 
nor any obvious adenopathy. The heart and lungs were normal. The 
peripheral arteries were moderately thickened and slightly tortuous. There 
was visceroptosis. The liver was not enlarged but the edge could be felt 
due to ptosis. There was no evidence of the presence of any abnormal 
abdominal masses or of ascites. All superficial reflexes were normal. There 
was no edema of the extremities or elsew'here. The eyegrounds were nor- 
mal except for evidence of moderate arteriosclerosis. The visual fields 
were normal. Roentgen ray films of the skull and the chest revealed 
nothing abnormal. The renal function w'as apparently entirely normal. 
Blood sugar -was 344 mg. % and COrCombining power of the plasma, 
29 vol. %. Tile routine treatment for pre-coma was instituted, and 
440 units of insulin given in the first 24 hours. Fluids in the amount of 
8000 cc. were given and the output was 5000 cc. On the next day 1105 units 
of insulin were given, carbohydrates of about 200 gm.— part by 5% glu- 
cose infusion— but the sugar remained 4-t- in the urine (6800 cc.) although 
acetone was absent. During the next 5 days excessive polyuria, high gly- 
cosuria, and increasing ketonuria persisted, despite an average daily dose 
of 900 units, and subjective and objective signs of incipient coma were 
definitely present on September 21, 1937, when I first saw the patient. 
Although the COj was 54 on September 17, on September 21 at 8 a.m. it 
had fallen to 9, and at 12 m., due to the measures instituted, as shown in 
Table 1, the COa rose to 19. 

The essential data of the critical 24 hours from 8 a.m. September 21 to 
8 A.M. September 22 will be found in Table 1. It will be noted that glyco- 
suria was controlled, ketonuria diminished, and the clinical condition 
markedly improved, chiefly due to 5 measures: 1, Very large and fre- 
quently repeated doses of insulin;* 2, large amounts of fluid; 3, alkali 
(sodium bicarbonate); 4, sodium chloride, by vein; 5, cardiac and respira- 
tory specific stimulation. 

The essentials of the daily record through October 20, 1937, may be 
found in Table 3, and it will be noted that the largest dose of insulin was 
giv^ September 27 to 28, 1937. The details of this single day are sho%vn 
on Table 2. The reason for administering this large amount was that the 

* Through the obliging cooperation of the New York office of Eli Lilly and Com- 
pany, several thousand units of their U— 100 regular insulin were supplied gratis to 
the patient during the first 2 weeks, and since then E. R. Squibb & Co. have donated 
from 10,000 to 14,000 units of their U*-100 regular insulin every week for 12 weeks, 
a total to date of 142,000 units. 
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patient had again begun to show ketonuria as well as the clinical signs of 
acidosis, despite the large doses of insulin given on the precedmg da 3 's. He 
has shown no signs of acidosis'since that daj’- (except on one occasion a 
month later) and was subjective^ well and up and about the ward, and 
discharged, November 5, 1937. ’ He was instru'cted to take 1700 units of 
insulin, dmded into 4 doses, and a diet of C., 300; P., 100; F., 100. He 
has since been managed as an ambulant patient, and has been worldng at 
his regular occupation. 


Table 1. — Clinical Course ok September 21 and 22, 1937. 


Time. 

' Insulin, 

Blood , 

chemistrj'. 


Urine. 


1 

Remarks. 

units. 

Sugar, 

mg.%. 

' CO:, 
i vol.%. 

Vol., 

cc. 

Sugar, 

%. 

Ace- 

tone. 

Sept. 21. 



i 





12.01 

100 

i 

... ] 
i 

310 ' 

1 4.0 1 

4-f 

• P., 112; R., 25; acetone on breath, 

; 4.j — af; rfay. 

2.00 A.M. 

100 


1 

220 

, 2.0 

3-f 


G.OO A.M. 

100 

1 . . 


200 

1 3.0 • 

3-f 

Vomited; B.P., 140/80. 

8.00 A.M. 


; 242 

! ^ 




Stuporous. 

10.00 A.M. 

50 



120 ‘ 

■ 3.5 ; 

4 + 

N.P.N.. 20. 

12.00 m, 

... 

1 23S 

1 19 

; 


V.. ■ 

1. 00 P.M. 

IfiO 

1 

1 


1 780 

1 

4-f 

4-f 

Insulin given in 1000 cc. of 5% 
glucose and physiologic saline. 

2.00 P.Jt. 

{ 100 

1 



. 520 

4-f 

4-f 

Sttophanthin, 0.75 mg. IV at 
1.45 P.M. 


2.45 p.M. I 
4.00 P.M. ! 
C.OO p.M. I 


100 


3G0 

360 


0.45 P.M. 

. .. 

f ... 

... ' 320 

8.00 P.M. 

200 

! ... ' 

... ^ 300 

0.00 P.M. 

200 


... ' 300 

9.30 P.M. 


♦ 

... : 320 

10.00 P.M. 

200 


... : 240 

11.00 P.M. 

200 


... 1 450 


1500 


... ! 4900 

Sept. 22 



1 

12.00 M. 

2001 ... ' 

... , 180 

1.00 A.M. 

200 


... • 450 

2,00 A.M. 

200 


... ! 3G0 

3.00 A.M. 

200 


... ' 180 

4,00 A.M. 

200 


... i 160 

5.00 A.M. 

200 

1 ■ 

... 1 180 

C.OO A.M. 

200 


... 1 120 

0.30 A.M. 

200 


... ■ 120 

7.00 A.M. 

... 

: ■ ■ ■ 

.... 50 

8.00 A.M. 

... 


30 

Antique figures represent protamine zinc 

♦ ISOO cc. of normai saline 1* 

P.M. to 8 A.M. 


4 + 
4+ 


4 + 

4 + 

4+ 
4 + 
4 + 
4 + 


4+ Metrazol, 2 cc. IM. 

4+ Metrazol, 1 cc. IM at 5 and G p.M. 
Strophnnthin, 0.75 nig. IV at 4 
and 0 n.M. Still dron-syi con- 
dition unchanged; R.. 38. 

4-f- Infusion, 500 cc. 5% NimCOj at 
C.30 P.M. 

4-1- Infusion, 200 cc. 5% glucose. 


' 4+ 

I 4-i- 
‘ 4-1- 


4-1- 

4-1- 

2.0 

1.8 

1.5 

1.0 

0.5 

0.4 

Tr. 

Tr. 


4 gm. NaHCOj by mouth 
10.45 P.M. 


! ... Total for 24 liours. 

Rcstles-s; respirations labored. 


4-h 
4 + 
4-1- 
4-f 
4-f 
4-f 
4-f 
3-f 
2-f 

2-f 


Infusions, 50(5 cc. 10% glucose. 
Condition better, rc.spirations nor- 
mal. 

Color fair. 


a very slowly by vein and containing all .«ub- 
se<iuent insulin- Xletrazol, 1 cc. IM at 7 and 8 p.m. B.P., 112/50. 


The insulin was increased to 2800 units on November 24, 1937, because 
of ketonuria and sjunptoms of acidosis on the preceding day on a do.sage 
of 2000 units. Tliis was then reduced on November 2G, 193/ to 14Uu units 

On December 6, 1937, lie took regular insulin as follows: ^ a.ii., GOO 
units; 8 a.m., 400; 11 a.m., 400; 2 p.m., 200; 5 p.m., 200; S p.m.. 200; 10 p.m., 
'’OO And this was his insulin rdgime throughout December and the fir^t 
2 weeks of Januaia', e.xcept for minor variations in dosage, u itli the tiici 
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remaining the same, the 24-liour urinary sugar would var}" from 40 to 90 gin. 
At the present time he is excreting about 50 gm. and the insulin has been 
reduced to 700 units, Avith the following dosage: 6 a.m., 300, and subsequent 
4 doses of 100 units Q.4H. up to 10 p.m. His present weight is 142 pounds 
and he is subjectively entirely well. 

The patient was in the Post-Graduate Hospital for a 48-hour period of 
observation (Januar}’- 27 to 29). Tlie diet was carefully controlled at 
C., 300; P., 100; F., 100; and tiie insulin, 1400 units, given in the same 
intervals and amounts as he had been taking outside. Table 4 shows the 
anal 3 'ses of the diAuded urine specimens and other releA'^ant data. The 


Table 2 . — CumcAL CounsE on Septembeb 27, 1037 . 



Insulin. 


Urine. 



Time. 

Un/t.s. 

, i 

Route. 

Vol.. j 
cc. 

; ! 

i Sufrnr, 

i %• i 

SiiRnr, 
j Rin. i 

Acetone. 

Remarks 

.Sept. 27 

9 A.M. 

1 


330 

2.0 

1 

C.G j 

0 

Bl.siicnr, 185; CO;, 50; Cl., 420; 

10 A.M. 

250 j 

SC 

390 

2.4 

9.5 , 

1 

0 

N.P.N., 27 

5 Km. NnllCOj by month, 1 gm. 

11 A.M. 

1 


210 

3.0 1 

0.3 i 

Tr. 

NnCl by mouln. 

12 M. 

iso 

sc 

300 

1-4 

5.2 i 

Tr. 

1 Rin. NnCI by mouth. 

1 P.M. 

150 

SC 

300 

2.0 

0.0 

Tr. 

2 P.M. 

150 

sc 

150 

2.0 1 

3.0 j 

1-f- 

1 Kin. NaCl by mouth. 

3 P.M. 

150 

sc 1 

210 1 

3.3 

0.0 1 

Tr. j 

4 P.M. 

150 

sc 1 

270 1 

3.5 

9.7 i 

1 + 

1 Km. NnCl by mouth. 

5 P.M. 

150 

IV 

240 

3.3 

8.2 

1 + 

2 Km. NaCl by mouth. 

6 p.if. 

150 

rv 

210 j 

2.8 i 

0.0 

1 + 

1 gm. NaCl by mouth. 

7 P.M. 

ISO 

IV i 

120 1 

1.8 1 

3.0 

1 + 

8 P.M. 

” 150 

IV 1 

120 1 

1.9 

2.3 

Tr, 


9 P.M. 

150 

sc , 

ISO 

1.0 

1.5 

Tr. 

1 • 

10 P.M. 

250 

IM ‘ 

120 

0.5 1 

0.6 

Tr. 

i Note. — Last day of ketonurin. 

11 P.M. 

250 , 

iM 

100 

0.2 

0.2 

0 

1 Patient subjectively well. 

12 M. 

• 125 

0.4 

0.5 , 

0 

Diet; C., 180; P., 120; F., 00; 

1 A.M. 

250 

IM 

120 

1 0.8 

1.0 

0 

divided in 0 meals at 6 a.m., 

2 A.M. 

300 

0.3 

0.9 

0 

10 A.M., 2 P.M., 0 P.M., 10 P.M., 

3 A.M. 


. . . 

120 

0.4 

0.5 

1 0 

! 2 A.M. 

4 A.M. 

250 

IM 

100 

0.5 

0.5 

0 

6 A.M. 

250 

IM 

300 1 

0.1 

0.3 

1 0 

1 

8 A.M. 1 

250 

SC 

200 I 

0.7 

1.4 1 

0 


Sept. 28 

9 A.M. j 

3250 


4485 


82.0 i 

i ... 

Total inl24 hours. 


j .-. j 

1 


i 

. • , j 

1 

1 

Bl. sugar, GO; CO:, 4G. 


highest concentration of glucose in the urine is seen to occur betAveen the 
hours of 7 and 11 a.m. _ Although there never have been any clinical indi- 
cations of hyperthyroidism, the basal metabolic rate Avas 29 % above normal. 

An attempt Avas made to determine Avhether the presence of contra-insulin 
hormones could be detected in the patient’s blood. To this end the serum 
of the patient and the’ serum of a non-diabetic case Avere incubated Avith 
insulin for 3 days, and then injected intravenously into fasting rabbits and 
the blood sugar loAvering effect studied. As seen in Table 5, the serum of 
the patient in this test manifested no contra-insulin activity. 

The possible presence of insulin antibodies in the serum of the patient 
was ruled out by Prausnitz-Kustner passive transfer tests, done by Dr. M. 
B:; Sulzberger and his cp-Avorkers. These experiments Avere performed Avith 
ordinary purchasable msulin, as Avell as Avith the special pork and the 
special beef insulins of Lilly. The results proved that there Avere no passive 
transfer antibodies to insulin in the serum of the patient. 

With the cooperation of Dr, M. Bruger and Dr. C. V. Bailey, a detailed 
rnetabohc study Avas undertaken at the Post-Graduate Hospital, the results 
oi which will be published in a subsequent communication. 
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Summary. This case represents an extreme degree of insulin 
resistance, in a patient whose diabetes mellitiis was in other respects 
unremarkable. As high as 3250 units were given in 24 hours. Our 
experience in the critical period of coma indicates that very large 
doses of insulin may be required to save the life of the exceptional 
case. Further research is being undertaken with this patient in 
an attempt to uncover the fundamental factors underlying his 
insulin resistance.* 

* The patient on July 2G, 193S, is clinic.ally well, the insulin dosage having been 
reduced to 440 units daily. On July 20 the 11-a.m. blood sugar was 138 mg. % and 
the urine at that time contained 1.8% glucose (glucose e.xcretion about 15 gm. daily). 
Further evidence of the absence of a diabetogenic hormone of anterior pituitary 
origin has very kindly been furnished by Prof. C. N. H. Long, of Yale (June, 1938), 
who injected precipitates from the patient’s blood and urine over 3 days to partially 
depancreatized rats known to be susceptible to anterior pituitary extract, with no 
effect on the glycosuria of these animals. 


HYPERINSULINISM AND PREGNANCY. 

Report of a Case. 

By Edward B. LeWinn, M.D., 

ASSOCIATE IN MEDICINE, JEWISH HOSPITAL, PHILADELPHIA, PA, 

A CAREFUL search of the literature fails to reveal a single reported 
case of coexisting hyperinsulinism and pregnane}’', though 2 some- 
what similar cases have been recorded. Schwarz^® reported a case 
of hypoglycemia in pregnancy, but in his patient there was an associ- 
ated hj'perthjToidism and the hjTpoglycemia occurred late in gesta- 
tion, John^® reports a case of hyperinsulinism, successfully treated 
with insulin, in which, 2 years after recovery, normal pregnancy 
with delivery of a normal child occurred. No other reports of chil- 
dren born of hypoglycemic or hyperinsulinic mothers appear to 
have been made. The following case, therefore, is of special interest 
and should be on record. 

Case Report. L. H., a white female, was married in 1920 at the age of 20. 
In 1921, labor ivas induced during the 8th month of her first pregnancy be- 
cause of nephritic toxemia. In 1923, her husband's suicide precipitated a 
serious emotional disturbance which continued during the next 2 years. 

In 1925, the patient married a brother of her first husband. In March, 
1926, her second pregnancy ended .spontaneously at 3| months. In De- 
cember, 1926, her third pregnancy terminated spontaneously at 3^ months 
with profuse hemorrhage. 

In 1930, menstruation, which hitherto had been normal, recurring every 
28 days and lasting 6 days, rapidly decreased to a flow of ^ to l-§ days. In 
1931, the patient first came to me for treatment complaining of continual 
nervousness, with exacerbations consisting of irritability, weeping and 
depression. Examination was totally negative except that the patient 
appeared undernourished. Her weight was 93 pounds (42 kilo.) and her 
height 62 inches (157 cm.). 

During the winter of 1931-32 there were numerous menstrual delays of 
from 6 weeks to 2 months. In 1932, there appeared occasional severe 
attacks of nausea and vomiting, each lasting 2 to 3 days, together with 
marked anorexia that persisted thereafter. During 1933, the menstrual 
irregularity and unrelated attacks of nausea and vomiting continued. For 
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about a month, beginning in May, 1934, the patient had recurrent evening 
fever, the temperature rising to between 99.5 and 100.5° F. and being 
irregularly associated with dyspnea, palpitation, nausea and fatigue. The 
patient was exhaustively studied at this time with totally negative results. 

In October, 1934, she developed griping pain in the epigastrium, occurring 
shortly after arising in the morning and persisting for about 1 hour. This 
was followed by soreness at the site of the pain, belching and nausea. 
Examination revealed only epigastric tenderness. Attaehs began to appear 
in the late afternoon, associated with fatigue, vertigo and faintness. They 
also occurred during the night, but less frequently. Wlien I saw the patient 
in a severe attack one morning in November, 1934, she presented a picture 
strongly resembling that of overdosage of insulin. There was marked 
pallor, a cold clammy sweat, the pupils were widely dilated, and there were 
generalized tremors and facial twitchings. Speech was thick and somewhat 
unintelligible. The patient complained of severe epigastric pain, vertigo, 
and diplopia. These sjnnptoms abated promptly when the patient was 
given sugar and orange juice. A glucose tolerance test done during the 
next week showed a flat curve (Chart 1). This was interpreted as being 



indicative of bj-perinsulinism, although none of the specimens showed a 
marked h3’pogl3'cefnia. When the patient began to take small amounts of 
food regularly between meals and on retiring, recurrence of her h3'pogl3*cemic 
s3nnptoms were largeh’ avoided. 

* During the first 5 months of 1935 the h37>ogl3'ccmic attacks were under fair 
control. Tiie menstrual irregularity’ became marked b3' increasingly’ frequent 
intervals of amenorrhea and progre-ssiveh’ diminishing amount of flow, tlic 
catamenia now lasting only’ one-half day’. Mental depre.ssion increa.sed 
steadil3’. From June, 1935, she gradually' became addicted to alcohol until 
she was taking as much as 10 to 20 ounces of whiskey' in the course of an 
evening. In December, 1935, epigastric pain and y’omiting reappeared. 
Several months of treatment yvith diet, psy’chotherapy’ and large doses of 
anterior pituitary'-like sex homronc failed to bring about any improvement. 
In September, 1930, licr tolerance for alcoliol diminished rapid^v and tiicrc 
was an increasing maniacal tendency, evidenced by fits of ine.xplicablc rage 
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and unmanageability. Otherwise, the patient continued quite depressed, 
had persistent nausea and vomiting, marked anorexia and insomnia. 
Insulin therapy, as suggested by John,^^ had to be promptly abandoned 
because as little as 5 units produced marked shock. 

Early in November, 1936, nausea and vomiting became more pronounced. 
Because the patient had menstruated last on September 25, 1936, an 
Aschheim-Zondek test was done and proved positive for pregnancy._ An- 
nouncement of this fact proved of great benefit to_ the patient, bringing 
about a prompt decrease in her sjunptoms. Vomiting persisted until the 
10th week, insomnia and nausea until the 16th week when the patient’ was 
restored to a full diet with carboh 3 ’’drate feedings between meals because 
of marked afternoon fatigue. In the 29th week (April 19, 1937) nausea and 
faintness began to occur at 3 a.m., waking the patient. Orange juice and 
sugar relieved these symptoms which subsided during the final 3 weeks of 
the pregnanc}^ A 3 am. specimen and 1 at 4 p.m. taken during the_ 34th 
week showed 67 mg. and 87 mg. of sugar per 100 cc. of blood respectively. 
A glucose tolerance ‘test on May 20, 1937, showed a flat curve; another on 
on June 23, 1937, revealed a moderate decrease in tolerance. Blood pres- 
sure and urine remained nonnal throughout the pregnancy. The weight 
gain was interesting. Bj’^ the 27th week (A])r. 10, 1937) it had reached 
118| pounds and it remained at this level, about 24 pounds above the 
patient's usual weight, until term. After the 27th week, while the abdomen 
continued to enlarge, the patient definitely lost flesh about the face and 
extremities. 

The fetus, which was first felt at 19 weeks (Feb. 2, 1937), was unusually 
active. Pregnancy ended on Julj’- 4, 1937, at full term. During labor, which 
lasted 7 hours, hypoglycemic S 3 Tnptoms occurred twice. The child was 
born spontaneously on July 4, 1937. The mother’s blood sugar examined 
immediately after the end of the second stage of labor showed 107 mg. per 
100 cc. 

The puerperium was uneventful. Marked hypoglycemic sjTnptoms which 
occurred during the first 3 days ceased after the patient was placed on a high 
fat-low carbohydrate diet*^ made up of 60 gm. of protein, 90 gm. of carbo- 
hydrate and 180 gm. of fat. On this diet the patient gained weight. A 
glucose tolerance test on July 13, 1937, showed a definite decrease in toler- 
ance; another on July 20 showed a slight increase. 

The patient menstruated for the first time postpartum on Sept. 25, 1937, 
and again on Oct. 22, 1937, both periods being of 7 days’ duration and of 
good volume. She felt and acted normally in all respects. In early No- 
vember there was a recurrence of nausea, severe headache and backache, 
anorexia, insomnia and mental depression. There have been no further 
symptoms of hypoglycemia. Menstruation in November and December, 
1937, was delayed, brief, and scanty. Glucose tolerance was found to be 
markedly reduced. Institution of insulin therapy (5 units 3 times daily) 
has resulted in marked remission of all symptoms with tendency to only 
very mild insulin reactions. 

Insulin therapy was begun on .January 17, 1938. The first subsequent 
menstruation occurred .January 28 to 31, with a freer flow than in Novem- 
ber and JDecember, 1937. Menstruation in Februaiy to May, 1938, inclu- 
sive, has in each instance been of 3 to 4 days’ duration, of normal volume, 
and only slightly delayed. 

.The patient has had mild acne rosacea for about 15 years. This con- 
dition improved very greatly during the last pregnancy but recurred in 
severe form in November, 1937, with the return of menstrual and mental 
sjmptoms. On institution of insulin therapy the acne improved almost to 
the ppmt of total disappearance and has since shown mild exacerbations 
only immediately preceding menstruation. This observation is in accord 
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wth that of Wortis'* in the insulin h 3 'poglycemia treatment of dementia 
prsecox patients who also had acne vulgaris. 

The child, a normal female, weighed 6 pounds and 2 ounces at birth. 
Her venous blood sugar 72 hours after birth was 71 mg. per 100 cc. of blood. 
There has been no symptomatic e^’idence of hyperglycemia or hypoglycemia. 
Several urine specimens have been negative for sugar. At the time of this 
report development, including dentition, nutrition, mentality and growth, 
has been normal. Repeated glucose tolerance studies have shown the 
normally flat curve characteristic of infants (Chart 1). 

Discussion. — The etiologic considerations in this case are as im- 
portant as they are interesting. The comparatively mild symptoms 
would place this patient in the group of relative or secondary hyper- 
insulinism. The primary endocrine dysfunction appears to be in 
the pituitary gland. While Simmonds’ disease presents itself for 
consideration, most of the characteristic features of pituitary 
cachexia are not evident in this case. The so-called functional cases 
of chronic lij'poglycemia tend to displaj' a flat glucose tolerance 
curve.* The present case repeatedl.y show'ed such curves. 

The existence of such an entity as hyperinsulinism was postulated 
by druAving a parallel between the pancreas and the thyroid 
gland.^'**'*® Psychic trauma, a possible etiologic factor in exoph- 
tbamic goiter, might reasonably also be a factor in relative liyper- 
insulinism. A violent psychic disturbance occurred in my patient 
and its r 61 e, directly or indirect!}’, in the etiology of the disturbance 
of insular function is at least probable. The mechanism of the 
influence of psychic trauma in hyperthyroidism and h}’perinsulinism 
is uncertain. Experimental studies indicate that the higher nervous 
centers take part in the regulation of insular secretion through the 
vagus.® Disturbances in function may take place through the 
mediation of other glands. There is experimental evidence that the 
pituitary gland acts on the pancreas to increase insulin output both 
directly and through the thyroid gland.”*’ Prolonged perversion 
of function ma}^ conceivably induce organic changes in the form of 
hypertrophy and h}’perplasia. It is possible that the more severe 
cases of hyperinsulinism associated with h}Tperplastic and hyper- 
trophic changes in the Islands of Langerhans (but e.xchiding tumors 
of the islands) represent the ultimate result of perversion of function 
caused by endocrine disturbances in other glands. This would 
account for earlier or milder cases of hyperinsulinism Avithout 
demonstrable pancreatic disease. It Avould explain also the failure 
of partial resection of the pancreas to abolish symptoms of hyper- 
insulinism in some cases. 

The menstrual disturbances in the present case were related to 
and probably secondar}’ to the liA’perinsnlinism, There is ample 
proof that irregularities in insulin secretion produce similar irregu- 
larities in menstruation.'*'®'”--® 

Reports indicate an increased functional activity of the Islands of 
Langerhans during pregnancy, particularly during the middle period 



LEWINN: HYPERINSULINISM AND PREGNANCY 


221 


and toward the end of gestation, followed by gradual decrease just 
before parturition.®-^^ In the present case, hypoglycemic symptoms 
were more marked between the twenty-ninth and thirty-seventh 
weeks of pregnancy. The glucose tolerance studies show that 
tolerance began to decrease in the final weeks of pregnancy and con- 
tinued to decrease after parturition. An attempt made to increase 
the glucose tolerance by restoring the patient to a high carbohydrate 


Table 1. — Glucose Tolerance Tests on Mother and Child. 

^[ofhcr. Child. 


Time. 

11/20/34. 

5/26/37. 

6/23/37. 

7/13/37. 

7/20/37. 

12/29/37. 

1/15/38. 

1/12/38. 

2/2/38. 

2/21/38. 

Fast 

92 

104 

100 

100 

91 

96 

107 

80 

77 

76 

\ hr. 

105 

115 

112 

158 

143 

176 

188 

116 

120 

117 

1 hr. 

104 

104 

118 

150 

125 

200 

214 

80 

100 

93 

2 hr. 

70 

84 

130 

128 

103 

206 

176 

72 

71 

82 

3 hr. 


57 

121 

« 4 4 

73 

192 






4 hr. 77 

5 hr. 94 

6 hr. ... ... ... .... 90 

All urine specimens in all tests were negative for sugar; 1.75 gm. glucose per kilo 
in all tolerance tests. 


diet for 1 week preceding the final curve’'" seemed to have only 
slight effect. One may conclude that pregnancy favorably influenced 
the hyperinsulinism in this case. The reasons for this improvement 
are uncertain. They may depend on the widespread alteration in 
function of all the endocrine glands, ordinarily present in normal 
pregnancy, with secondary changes in pancreatic function. They 
may depend on insulin relationship between fetus and mother. 
Increasingly numerous reports of children with hjqierinsulinism born 
of diabetic mothers,® as well as reports of children with thyroid 
enlargement born of hypothyroid mothers’® and of cretins born of 
mothers with exophthalmic goiter’®-’® point strongly to an inter- 
change of endocrine substances between fetus and mother. A 
transfer of insulin from fetus to mother would depress maternal 
pancreatic function. Experimental and clinical evidence indicates 
that injections of insulin reduce activity of the Islands of Langer- 
hans.’®-2’" In the present case fetal insulin may have been the 
equivalent of injected insulin in depressing maternal pancreatic 
islet function. The improvement of the hyperinsulinism in tliis 
case, if due to general matenial endocrine changes of pregnancy or 
to fetal influences, would obviously be temporary. 

The endocrine relationship between fetus and mother as cited 
above has in no demonstrable manner affected the child in this case. 
There ’s no evidence of diabetes or hyperinsulinism in the child. 
To date development has been normal in all respects. 

Summary.— -1. A case of hyperinsulinism and pregnancy with 
successful delivery is herein reported. 

• pregnancy appears to have lessened the hyperinsulinism 

in the mother, reducing the sugar tolerance. 
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3. The child is normal in all respects. 

4. The possible etiology of the ln"perinsulinisin in this case is 
discussed. ^ In addition to accepted causes, psj-chic trauma, as 
noted in this case, appears to be a probable cause. 
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UVEO-PAROTID FEVER (HEERFORDT’S SYNDROME) 
NEUROLOGIC MANIFESTATIONS. 

Report of Two Cases. 

By David Arbuse, hl.D., 

AND 

jMoses j\L\donick, M.D., 

ASSOCIATE AND ASSISTANT VISITING NEUnoEOOISTS, .MOIWISA.VIA CITV HOSPITAL. 

NEW YOUK CITY. 

(From the Neurologic Service of Dr. S. Philip Goodhart.) 

UvEO-PAROTiD fever is either rarely encountered in tlie practice of 
most physicians or else the sjmdrome is mistakenly diagnosed as 
some other disease. ]\Iost standard te-vtbooks on medicine lail to 
make any mention of this condition, yet the similarity in cases thus 
far reported unquestionably justifies its classification as a separate 
clinical entity. Uveo-paro'tid fever may be defined as a compara- 
tively rare affection, characterized by inflammatory lesions of the 
uveal tract, a bilateral almost painless enlargement of the parotid 
glands, a low grade chronic fever, subject to many variations and 
by the occurrence of irregular constitutional symptoms. Paralysis 
of cerebrospinal nerves, particularly the facial nerves, occurs fre- 
quently. The majority of the patients have been in the second and 
third decades of life, although it may occur at any age. It is some- 
what more prevalent in females, of the white race, though several 
cases among negroes have been recorded. 
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Uveo-parotid fever, as a clinical syndrome, was first recognized 
and described by the ophthalmologist Heerfordt,“ of Copenhagen, 
in 1909. Under the name “Febris uveo parotidea subchronica,’’ 
he reported 3 cases and discussed 2 others with similar clinical 
features, and expressed the belief that this disease was an atypical 
form of mumps. Merrill and Oaks'® reviewed the literature up to 
1931, and Garland and Thomson,® in a very comprehensive study, 
summarized 47 cases from the literature in 1933. More recently. 
Levin'® analyzed 6G cases, from the neurologic standpoint. 

Case Reports. Case 1. — Patient M.D. (Fig. 1), a 22-year-old negio 
housewife, was admitted to this hospital on November 3, 1937, complaining 



Fig. 1.— -Case 1. Three weeks after admission, shows some enlargement of the 
parotid glands and ptosis of the eyelids. Note tlie skin eruption on the face. 

of fatigue, lassitude and malaise of 5 months’ duration, drooping of the eye- 
hds, and swellings at the angles of the jaws. The swelling of the left side 
of the face was present for 6 weeks and that on the right for 3 weeks. At 
the onset of her illness, she complained of a slight pain in the left side of the 
face. She had been nearsighted for many years, but spots appeared before 
her ey^ and she was unable to see distinctly for 3 weeks prior to her admis- 
sion. She was drowsy and very thirsty, drinking up to a gallon of water 
daily. Rinsing the mouth with water did not relieve her thirst. She lost 
8 pounds in weight within 3 months. There was no history of skin eruptions 
and her menses were regular. Her past history revealed that at the age of 
14 years, she was confined for 8 months to an institution, because of an 
incipient tuberculosis. The family history disclosed tuberculosis as the 
cause of death of both her mother and father. Slie has 3 brothers and 1 
sister, but has no knowledge of their whereabouts or health. She has 3 
healthy children. 
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General Medical Examination. The patient was an intelligent, young 
colored female and not acutely ill. Several small, shotty glands were pal- 
pable in the cer\-ical region. _ Both parotid glands were charged, the left 
somen hat more so than the right. The enlargement was diffuse and more 
marked over the preauricular portions. .The other salivar}- glands as well 
as the lachrymal glands were not enlarged. Stenson’s ducts were not 
pouting or inflamed. The other findings were essentially negative. The 
blood pressure was 110/84. Neurologic examination; The gait and station 
were not tested because she was in bed with a temperature of 101° F. The 
pupils were m mid-dilatation, equal and reacted promptly to light and in 
accommodation. The left pupil was slightly irregular and there was some 
difficulty in convergence in the right eye. Leukomata were noted on both 
corneas, and the anterior chambers were distinctly deepened. The fundi 
oculi and perimetric xdsual fields were within normal limits, but her visual 
acuity was considerably reduced (20/200). Ocular tension, O.D., 18; O.S., 
20. Bilateral ptosis of the eyelids with a tendency to chronic VTinkling of 
the forehead were noted. The other cranial nerv’es, grossly tested, were 
intact. The upper deep reflexes were present and equall}’^ active. The right 
knee jerk was more active than the left. The abdominal reflexes were 
present and equal. On plantar stimxflation there was a prompt flexor re- 
sponse on the right, but none on the left. Sensorj' examination was normal 
to all modalities. 

Laboratory Findings. Urine: Specific- gravity, 1006 (on 2 concentration 
tests). No abnormal constituents were found. The daily fluid intake in 
ounces ranged from 147 to 196 and the output from 192 to 129. Pituitrin 
given intramuscularly reduced the intake and output by about 50% but 
had to be discontinued after 3 days because of the complaint of se^'ere 
headache. Blood: Hemoglobin, 70; Ieuk0c5d.es, 11,200; neutrophils, 68; 
l5Tnphoc5des, 32; er5dhroc5des, 3,800,000. Chemistr5’- (in mg. per 100 cc. 
of blood): Sugar, 120; urea nitrogen, 14; creatinine, 1; total protein, 8%; 
albumin, 5%; globulin, 2.6%. Wassermann test, negative. Spinal fluid: 
initial pressure 150 mm. of water, clear, colorless, no cells, total protein 
0.22 mg. %, No evidence of block. Wassermann and colloidal gold tests 
were negative. Mantoux tuberculin test was negative. Basabmetabolism 
was —18. An aspiration of the parotid gland was attempted but insuffi- 
cient material was obtained for microscopic study. A biop^’ of tlie parotid 
was refused. Electrocardiographic tracings showed a depressed T wave 
in Lead II and an inverted and coved T wave in Lead III, suggestive 
of cardiac involvement. Roentgen ra}^ studies were made at various 
intervals and reported b5’’ Dr. Samuel Weitzner. A chest plate taken on 
Dec. 30, 1936 (Fig. 2), showed no abnormalit5'. On Nov. 5, 1937, another 
film (Fig. 3) disclosed a distinct and marked enlargement of the glands at 
both lung roots. On Nov. 30, 1937, a radiograph of the chest revealed a 
marked enlargement of the glands at both lung roots and scattered through- 
out both lungs were small, punctate areas of infiltration, but no e^ddence of 
pleural effusion (Fig. 4). Roentgen ra5'S of the mandible and supramandi- 
bular regions showed no evidence of calculi in the salivar5' glands. Roent- 
genograms of the skull, including the sella turcica, and of the long bones 
were negative. . , 

Course. During her sta5' in the hospital the swelling of the parotm 
glands graduallv' diminished and upon her discharge on Dec. 14, 193/, 
there was practicall5' no enlargement visible or palpable. No change was 
noted in the eyes, but the bilateral ptosis had improved considerabl}'. It is 
interesting to note that the water intake and output was diminished for 
several da5's following the injections of pituitrin. This began with the third 
injection and continued for 3 dav's after the medication had been discon- 
tinued. The temperature was witliin normal range during most of her .‘■toy. 



Fig. 2. — Case 1. -Roentgen ray of the chest shows no enlarged glands at the lung 

root. 



Fig. 3. Case 1. Two days after admission Roentgen ray of the chest discloses 
a marked enlargement of the glands at both lung roots. The glands are fairly sharply 
circumscribed. 





Fig. 4.— Case 1.— Film taken 25 days later reveals that the glands are somewhat 
larger. No other change is noted. 
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Fig. o.-Case 2. Roentgen ray of the chest is 
hilateral enlargement of the glands at the lung roots. - ; , j change, despite 

ghands. Another film t.aken one month later, showed no appreciable cnang 

adequate radiotherapy. 
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On discharge, she merely complained of a slight numbness of the face, but 
the facial weakness was much less apparent. Despite the recession in 
most of the clinical findings the Roentgen rays of the chest showed progres- 
sive changes in the lungs and mediastinum. 

Case 2. — A. S., a white married female aged 34, was admitted to this 
hospital on July 25, 1937, with the complaints of progressive weakness, 
night sweats, loss of 30 pounds of weight, excessive thirst and frequency 
of urination, of 6 months’ duration. She had been having a low-grade fever 
running up to 102° F. in the evenings, for 6 weeks prior to her admission. 
A swelling at the angles of both jaws had been present for about the same 
period of time. Amenorrhea of 3 months’- duration and persistent blurred 
vision during the same inten^al were elicited in the history. She had one 
child and no other pregnancies. The family history, as far as any related 
condition was concerned, was essentially negative, and irrelevant. Her 
past history was also negative. 

Medical examination revealed a chronically ill female of about 34, well 
developed and ^fairly well nourished. A diffuse purulent postnasal drip 
was seen. The tonsils were markedly enlarged and Coptic. The trachea 
was in the midline and freely movable. There was a slight increase of retro- 
manubrial dullness to the right and left. A low pitched systolic murmur 
was heard at the aortic and apical regions, somewhat louder at the former 
area. On percussion, liver dullness extended to about 3 fingers below the 
costal margin. Tlie spleen was barely palpable. Several small lymphatic 
glands were felt in the inguinal regions. Both parotid glands were slightly 
enlarged but not tender to pressure. Old pigmented areas were noted over 
both tibiae, as well as telangiectasiae over the upper part of the chest wall 
anteriorly. Blood pressure was 120/70. 

Neurologic examination revealed that her visual acuity was markedly 
reduced. The pupils were both irregular and reacted sluggishly to light and 
in accommodation. Bilateral uveitis, posterior synechiae, ciliarj^ injection, 
deposits on Descemet’s membrane and increased relucencj^ of the anterior 
chamber were noted. Because of the opacities, the fundi oculi were not 
visualized. There were no extraocular muscle palsies. All tlie other cranial 
nerves, grossly tested, were intact. The biceps, triceps and the knee jerks 
were markedly hyperactive and equally so on both sides. The ankle jerks 
were present and somewhat diminished. There was no muscle or nerve 
tenderness. An equivocal Babinski was elicited on the right. Sensation 
was normal to all modalities. 

Laboratory Findings. Urine: Specific gravity 1010 to 1012 with a faint 
trace of albumin, occasional white cells and coarse granular casts. Blood :• 
Wassermann test, negative. Chemistry in mg. per 100 cc. of blood: Sugar, 
95; urea nitrogen, 16; uric acid, 1.6; creatinine, 1 ; cholesterol, 580; ester, 415; 
total protein, 6.8%; albumin, 2.2%; globulin, 4.6%; hemoglobin, 84%; 
white blood cells, 6400; segmented polys, 41; non-segmented polys, 40; 
lymphocytes, 10; monocytes, 7; eosinophil, 1; basophil, 1. 

Electrocardiographic tracings showed a sinus tachycardia, tendency to left 
ventricular preponderance, and low T waves suggestive of involvement of 
the ventricular musculature. Roentgen ray films of the knees, lumbo- 
sacral spine and both shoulders showed no abnormalities of the bones. 
Roentgenographic film of the chest on June 26, 1937 (Fig. 5), showed a 
group of moderately enlarged masses at both lung roots. The appearance 
was that of enlarged glands bilaterally. On July 22, 1937, another plate 
disclosed no appreciable diminution in the size of the enlarged glands in 
both lung roots and the findings were practically the same as on the first 
examination. 

Course. The patient received a series of deep Roentgen ray treatments 
to the mediastinum and to the parotid gland regions. The glandular 
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enlargement promptly receded during the treatment but the mediastinal 
glands were not altered. She had fever daily, ranging about 101° F., 
never reaching the normal level. Wren biopsy of. the parotid glands was 
suggested the patient signed herself out of the hospital, against advice. 
She was admitted to the Mount Sinai Hospital on Sept. 23, 1937, and they 
reported that a biops3’-_of the tonsUs showed fragments of hyperplastic 
tissue and one epithelioid cell tubercle. Because of an increasing tension 
in the left e3'eball, an iridectom3’^ was performed. The specimen removed 
was reported as showing fragments of iris with several epithelioid cell 
tubercles. The patient ran a completely afebrile course during her 6-week 
sta3' and there was no change in either the visual disturbances or the evi- 
dence of mediastinal lymphadenopathy. At Mount Sinai Hospital tlie 
differential diagnosis la}"- between uveo-parotid tuberculosis and Boeck’s 
sarcoid. 

Etiology. Manj'^ different etiologic factors have been proposed 
as the cause of this condition, but the majority of clinicians and 
pathologists are now of the opinion that tuberculosis is the primary 
factor. Briefl3’' and for purposes of claritj'^ we have divided the 
opinions into two groups; 

I. Those Favoring Tuberculosis as a Primary Etiologic Factor. 
Lehmann^^ stated that the condition might be due to an at3'pical 
form of tuberculosis. Souter-’ expressed the belief that tuberculosis 
IS the cause and stated, “The mechanism that may be assumed is 
that absorption from tuberculous bronchial or even mesenteric 
glands causes the parotitis and uveitis and that in the worst varieties 
of iridoc3'^clitis actual bacilli possibly of a non-virulent tj^e, as 
suggested bj^ Wilmer, ma3" reach the e3'e.” Search for the tubercle 
bacillus was unsuccessful until Souter-’ and Tanner and McCurry-® 
found it in the lesions. McCurry actually demonstrated the tubercle 
bacilli in biops3’’ sections from both parotid glands of a patient 
suffering from this malady. 

Garland and Thomson® declared that “In no case in which a 
biopsj' was performed was histologic evidence of tuberculosis lack- 
ing,” and that the3' had found incontrovertible evidence of tuber- 
culous infection in more than one-third of 21 recorded cases. Ca\'- 
ara^ injected material (obtained from biopsies on the lachrjTOal 
and parotid glands) intraperitoneall3" into 3 guinea pigs, with nega- 
tive results in 2 , but produced fatal generalized tuberculosis in 1 
Avhich, on autops3% showed considerable caseation at the site of the 
injection and in the regional K'mph nodes. He concluded that 
uveo-parotid fever is due to a special t3'pe of tuberculosis. jMuIler" 
reported the case of a boy from whom a biops3" of the parotid gland 
showed an endothelioid t3'pe of tuberculosis, and who presented 
nodules in the iris raorphologicall.v resembling those seen in tuber- 
culosis. McCulloch,'" on slit lamp examination, noted tubercles 
along the peripher\’ of both irides in a case reported b.v him. At 
times, collateral evidence of tuberculosis is indicated b3' the famil'’ 
histor3’, clinical signs such as night sweats, lassitude and loss of 
weight, pleural effusion, cervical adenitis, favorable reaction to 
tuberculin and roentgenograms. 
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IL Those Opposed to the Concept of a Tuberculous Origin. Authors 
whose particular cases revealed no clinical features indicative of 
tuberculosis are mainly in this group. Heerfordt“ and Leeksina*^ 
believed that uveo-parotid fever was an atypical form of mumps. 
Fuchs" and others^-i" of opinion tliat this condition was 
very closely allied to jN'Iikulicz’ syndrome. It was classed as a 
deficiency disease by Ramsay.*‘ Mohr^^ ascribed the lesions to 
syphilis, because of positive serologic evidence in his case. Infec- 
tions of the mouth^-i® aod generalized toxemia® were also considered 
as possible causes. Merrill and Oaks'® attributed this disease to a 
“specific virus or bacterium as yet undetermined.” Because animal 
inoculation gave negative results, Weve®" believed that this malady 
is not truly of tuberculous origin and that it might be a tissue re- 
sponse to an unknown infectious agent allied to tuberculosis and 
designated it as “paratuberculosis.” Parker®® stated that the 
“weight of evidence both from the clinical course and the reported 
cases suggests very strongly that the condition is rheumatic in 
nature and thus its protean manifestations.” That the disease is 
“an infective allergic condition caused by an organism as yet not 
isolated, which produces a low grade infection in a sensitized 
individual” was indicated by Cohen and Rabinowitz,® while others'® 
are of the opinion that the disease is an allergic reaction to many 
allergens, one of which maj^ be tuberculosis. 

Many competent investigators are opposed to the theory of tuber- 
culosis as the cause of the condition because the results of animal 
inoculations and tuberculin tests are more often negative than posi- 
tive, and because, from a clinical point of view, these patients 
seldom show objective symptoms and signs of tuberculous infection. 

Symptomatology. While there seems to be great variation in the 
order of appearance, severity and duration of the symptoms, they 
may be considered under: 

1. Prodromata are frequently, though not constantly, elicited 
in the anamneses, and may be present from a few days to several 
months. They include general malaise, Aveakness, lassitude, drowsi- 
ness, anorexia, gastro-intestinal upsets, loss of weight, puffiness of 
the eyelids, long continued dryness of the mouth, dysphagia, cough, 
night sweats, pains in the chest, abdomen or joint paresthesias, 
polyuria without glycosuria and paralysis of other cranial nerves 
besides the facial. A chronic, low grade fever is common but is not 
a constant finding. The temperature may range from the slightest 
elevation to 103° F., in sorhe instances. An afternoon rise is com- 
mon. 

2. ^ Glandular enlargement of the parotid glands is a constant 
finding. It is generally bilateral, but occasionallj'^ is unilateral, 
The glands may be hard or nodular, not adherent to the skin, and 
while painless, as a rule, may be tender to pressure especially at the 
onset of the disease. The swelling may be limited to the preauriciilaf 
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area or be more extensive and involve all of the pargtid gland. The 
enlargement is usually of several weeks’ duration but may last for 
months and even years. The swellings may recur but are usually 
of a chronic type and resolve without suppuration. In addition 
to the parotid enlargement, submaxillary, sublingual and lachrymal 
swelling may occur in the same individual at the same time. Among 
the lymphadenopathies, cervical gland enlargement is most and 
bronchial gland is least commonly involved. Hilar gland involve- 
ment was also reported. 

3. Ociilar mamfesiations though quite variable are present in all 
cases and are probably the most important of the diagnostic sj^mp- 
toms in this syndrome. The ocular disturbances may come on 
suddenly or insidiously and may persist for a week or for years. 
As a rule, the glandular swellings are the first signs, but in some 
cases, ocular difficulties, both subjecti\’-e and objective, either 
precede or are concomitant with the glandular enlargement. The 
most prominent eye findings are uveitis with predominance of iritis 
and cyclitis. It is often the earliest symptom and the resulting 
visual impairment may be permanent. The onset may be unilateral 
with pain and dimness of vision or, as invariably occurs, the uveitis 
may be bilateral and of a nodular type. Otlier ophthalmologic 
conditions such as corneal herpes, vitreous hemorrhages and opaci- 
ties, keratitis, optic neuritis or atrophy, neuroretinitis, choreo- 
retinitis, aqueous turbidities, conjunctivitis, glaucoma and cataract 
may occur. They may also include mistiness or dimness of vision 
with more or less impairment of sight, narrowing of the palpebral 
fissures and ciliary congestion. The pupils may be dilated, irregular 
and fixed to light and in accommodation. There may be posterior 
synechise or one may note fatty deposits in the posterior surface 
of the cornea and the anterior surface of the lens. Nodules, defin- 
itely identified as tuberculous, are said to occur in the iris of these 
patients. 

4. Neurologic comylications have received comparatiA^el}’ little 
attention as tliey are overshadowed by the parotid and ocular 
manifestations. Levin'® expressed the opinion that 50% of the 
cases present some abnormality of the nervous system. Neural 
involvement shows great variability and may range from cranial to 
peripheral nerv'e affections. 

Facial palsy, usually of the peripheral type and of varying degrees 
of intensity and duration, is the commonest neurologic complica- 
tion. It may be bilateral although it more frequentlj" is unilateral. 
Whether tlie palsy results from pressure on the nerve bj" the swollen 
gland is still a moot and unsettled question. As a rale, the facial 
nerve involvement, when it occurs, follows the parotitis in from a 
few days to 6 months, but in several instances it has preceded the 
parotitis bj' varying lengths of time and in other cases the facial 
impairment occurred simultaneously with the parotitis. Because 
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the paralysis is often limited to the lower part of the face, Garland 
and Thomson® explained the peripheral facial palsy on the basis 
of pressure by the parotid gland on the nerve as it leaves the stylo- 
mastoid foramen, whereas there was evidence (involvement of 
taste in the anterior two-thirds of the tongue) in Mohn’s®“ case to 
place the site of the lesion somewhere between the geniculate gang- 
lion and the branching of the chorda tympani (in the bone itself) 
thus excluding pressure from the parotid gland, which, incidentally, 
was not yet enlarged. Facial palsy developing when the parotitis 
is subsiding is probably due to the cirrhotic nature of the inflamma- 
tory lesion.® Altland-Duisburg® thought that the facial paralysis 
is due to a toxin analogous to that producing the paralysis in the 
late stages of diphtheria and that it indicated rather a particular 
causative agent. Tait®* believed that the neuritic manifestations 
may be due to a circulating toxin. 

Among the other cranial nerve impairments, diplopia and strabis- 
mus are rare. Partial ptosis of the eyelids, unilateral or bilateral, is 
not uncommon. In both of our cases ptosis was a prominent pre- 
senting sign. Pupillary changes secondary to the uveitis are fairly 
common. In^'olvement of the sensory portion of the trigeminal 
nerve was mentioned,*® but the motor portion, as far as we could 
find, was not involved in any of the cases thus far reported. Nerve 
deafness of the central type is occasionally encountered. ®'®®'®'* 
Dysphagia is fairly common and has been considered to be evidence 
of cranial nerve paralysis by many investigators, but others® thought 
it was due to the lack of salivary secretion resulting from the paroti- 
tis. Vocal cord paralysis**-®® and paralysis of the soft palate®^ are 
rarer findings. Dysarthria is occasionally a prominent symptom®® 
and has been attributed both to dryness of the mouth and to muscu- 
lar weakness following the facial palsy. Loss of the sense of taste, 
disturbance of the innervation of the uvula and hypesthesia* of one 
side of the tongue® are very rare. Hallucinations and meningeal 
signs have been noted. Delirium and convulsive seizures occurred 
in 1 case, and at autopsy, multiple tuberculomas were found.® 
Hypersomnia is not uncommon. 

Involvement of the spinal nerves may be manifested by a dimin- 
ished tactile, pain and temperature sense, reduction or abolition 
of the deep tendon reflexes, tenderness over the peripheral nerves, 
paresthesias, and wrist or foot drop. The knee jerks may be mark- 
edly diminished or absent,® the ankle jerks may not be elicited, or 
all the deep tendon reflexes may be depressed or abolished.®-®®-®® 
Intermittent claudication, paralysis of the extremities, with definite 
pyramidal tract invplvement have been reported.® 

5. Other Manifestations. A. Polydypsia and polyuria associated 
with a dilute but otherwise essentially normal urine have been noted. 
Levin*® believed that these symptoms represented a true diabetes 
insipidus. 
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B. Skin lesions: early in the illness, there is not infrequently 
a patchy, non-elevated erjlhematous rash, without itching and 
involving particularly the extensor surfaces of the arms and legs. 
The rash is generally of short duration. Other skin eruptions in- 
clude erythema nodosum,^®’^ xerodermia of both legs,* papulo- 
necrotic tuberculosis, urticaria, and petechise.’- 

C. Jomt pains and polyarthritis have also been reported.'®-’ 

D. Amenorrhea is not an infrequent finding,*"* and was present in 
Case 2. 

Laboratory Findings. 1. Urine is generally negative, except for a 
low specific gravity when there is an altered water metabolism. 

2. Blood, as a rule, reveals no definite abnormalities except for 
an occasional secondary anemia. In some instances, eosinophilia 
has been noted. 

3. Spinal fitiid may reveal a moderate pleocytosis (5 to 20 lymph- 
ocytes) or. a slight increase in protein content or both. 

4. Wasscrmann tests are generally negative both in the blood and 
spinal fluid. 

5. Tzibercidin test is more often negative than positive. 

6. Electrocardiograms in some cases are abnormal, suggestive of 
myocardial involvement. 

7. Roentgen rays of the chest, in many cases, sooner or later dis- 
close varying extents of pulmonary lesions, especially enlargement 
of the glands at the lung roots. Roentgen rays of the skull and long 
bones have not revealed any gross defect. 

Differential Diagnosis. 1. From Mvm2)s. The fact that many 
of the patients had mumps in childhood, and that at the time they 
had m'eo-pafotid feA'er, they had not been exposed to mumps, the 
long prodromal period, the chronic nature of the condition, the 
frequent bilateral facial palsy, which may antedate the parotitis, 
the absence of orchitis, and further, that individuals in contact with 
these patients did not develop a similar condition, should conclu- 
sively eliminate mumps in the differential diagnosis. 

2. From Syphilitic Parotitis. In early syphilis the gland swells 
rapidly, is tender to touch and has a firm, tense, reddish surface. 
The swelling is usually bilateral but not symmetrical. Suppuration 
may occur in the neighboring lymph nodes. The mass is closely 
adherent to the underlying tissues. In late sj'philis the parotitis 
develops insidiously. The tumor mass becomes attached to the 
underlying tissues and the skin. Fluctuation develops with the 
eventual appearance of a gummatous ulcer. Syphilis can be easilj' 
ruled out by historj', examination and serologic findings. _ 

3. From Mikulicz' Disease. This is a rare and still obscure 
malady, characterized by a chronic swelling of the salivap' glands, 
particularly the parotids, but also involving the submaxillary and 
sublingual glands and occasionally the lachrymal glands. The 
patients frequently develop tuberculosis later. Here, ocular mani- 
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festations seldom occur. Mikulicz’ disease in many ways seems to 
be allied to uveo-parotid fever, and, at times, a group of cases of 
one disease probably contains instances of the other. 

4. From Boeck’s Sarcoid. This condition should be considered 
where lesions suggestive of tuberculosis are found but no caseation 
or tubercle bacilli can be demonstrated. However, Boeck’s sarcoid 
differs somewhat from uveo-parotid fever in several ways. In the 
former disease, there are characteristic skin manifestations which 
may assume one of three forms, i. c., small disseminated nodules, 
infiltrations or large cutaneous nodosities. Roentgen rays of the 
hands and feet show a reticulum-like appearance in the small bones 
which ma}'^ extend to the long bones. Pathologically, the lesions in 

. both conditions ma.y manifest the same features (a miliary epithe- 
lioid tubercle with occasional giant cells, but with almost complete 
absence of necrosis). Many authors are of the opinion that the 
two diseases are one and the same. 

5. From Enceylialiiis Lethargica. That uveo-parotitis may simu- 
late encephalitis has been commented upon by Levin. However, 
in obscure cases of encephalomyelitis or polyneuritis, especially 
when complicated by parotitis, the diagnosis of uveo-parotid fever 
must be borne in mind. 

Prognosis and Treatment. The prognosis is good, and the mortal- 
ity is estimated at about 5%. Death, in the rare instances in wliich 
it occurs, is due to miliary tuberculosis. The disease runs a chronic 
course, and one of its features seems to be the irregularity in the 
onset and progression of the symptoms. Regardless of the duration 
of the parotitis, its tendency is to improvement without suppuration, 
but it may recur. The ocular sjnnptoms, however, may persist or 
even become permanent. 

Some authors have advocated symptomatic treatment with tonics, 
such as inorganic arsenic, whereas others have employed thyroid 
extract, foreign protein, tuberculin and Roentgen ray therapy. 

Summary and Conclusions. Our study indicates the comparative 
rarity of uveo-parotid fever even in a large general hospital. The 
condition is probably more common than is usually suspected, but 
is rare enough not to be readily discerned. To date, less than 100 
cases have b'een reported and the majority have appeared in Scandi- 
navian and German journals of ophthalmology. A review of the 
literature reveals a multiplicity of suggested etiologic factors among 
which are atypical mumps, _ syphilis, beri-beri, diphtheria, allergic 
reaction, toxemia, oral sepsis, virus, infection and pseudoleukemia. 
It has also been designated as a variety of Mikulicz’ disease. Most 
of these theories have been abandoned and the problem now resolves 
itself into whether this clinical entity is due to tuberculosis or to 
some as yet undiscovered infectious agent such as a virus. There 
is considerable, though not altogether conclusive, evidence in 
support of the tuberculous tlieory. However, none of the theories 
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SO far advanced has an unassailable foundation. Our knowledge 
of uveo-parotid fever will be materially aided if and when either 
the causative agent of Boeck’s sarcoid is found or when there are 
many more unequivocal demonstrations of tubercle bacilli in the 
lesions. Until then, the assumption of a tuberculous basis seems 
plausible and probable, but that it may be a specific infection due 
to an unknown virus cannot with absolute certainty be excluded. 

The symptoms are essentially a uveitis associated with a parotitis, 
with a low grade chronic fever. There are many prodromata. 
Neurologic complications are common. The disease is to be differ- 
entiated from mumps, syphilitic parotitis, Mikulicz’ disease, Boeck’s 
sarcoid and encephalitis lethargica. The prognosis is good as to 
life and fair as to residua. 

We are indebted to the medical department for its cooperation and permission to 
publish these cases. 
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REGENERATION OF THE ADRENAL GLAND FOLLOWING 
ENUCLEATION. 

By Drtght j. Ingle, M.S., 

AND 

George M. Higgins, Pii.D., 

nOCHESTER, MINN. 

(From tlie Division of Experimental Meditino, The Mayo Foundation.) 

We have shown previously that when the adrenal glands are 
removed from their normal position and grafted elsewhere in the 
same animal, complete degeneration of the medulla and entire 
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cortex takes place, except for a narrow zone of glomerulosa and 
capsule. From these persistent tissues, however, a functional mass 
of cortical tissue rapidly regenerates, and in a few weeks a gland, 
without medulla, equal to or greater in size than the original gland, 
is restored. Likewise, we have shown that when the capsules, with 
a narrow zone of cortical cells adherent to them, are removed from 
the rest of the gland and grafted to the ovaries, a functional mass 
of cortical tissue will soon regenerate. However, when the central 
portions of the gland, including medulla and most of cortex but 
without the capsule, are grafted, then regeneration does not take 
place. 

Enucleation is a method employed by physiologists to free the 
adrenal gland of all medullary tissue and yet secure an adequate 
amount of cortex to meet the functional requirements of the organ- 
ism. Evans- in studies on the adrenal cortex and carbohydrate 
formation described this method of securing demedullated adrenal 
glands. Scant attention, however, has been paid to factors which 
control the extent of regeneration of cortical tissue after the medulla 
and most of the cortex of the gland have been removed. 

This report is concerned with the regeneration of the enucleated 
adrenal gland as influenced by: 1, the presence or absence of one 
intact adrenal gland; 2, treatment with cortin; 3, removal of the 
pituitary body; and 4, age. 

Methods. Rats of the Wistar strain were used in these experiments. 
Unless otherwise designated, male animals weigliing 170 to 200 gm. were 
selected. Enucleation was carried out through a lumbar incision. The 
adrenal gland was located and carefully freed of its fat investment. With- 
out damage to the blood supply the anterior tip of the gland was carefully 
excised and then, with fine forceps, the body of the gland, including all of 
the medulla and most of the cortex, was gently expressed. The remaining 
capsule and the narrow zone of glomerulosa adhering to it was then replaced 
and the peritoneum closed. Data collected on the weights of adrenal glands 
and on the amount of glandular material expressed from the capsule indi- 
cated that there was left after enucleation of the adrenal gland an amount 
of adrenal substance, including capsule, weigliing approximately 3 mg. 

Hypophysectomy was carried out employing the usual parapharyngeal 
approach. The glands were removed by negative pressure. Wlien partial 
hypophysectomy was performed, the anterior lobe was divided into two 
halves by means of a fine needle. The one-half of the anterior lobe was 
removed with a fine pipet, exposing the posterior lobe which was similarly 
removed, thus leaving one-half of the anterior lobe intact. 

Bilateral enucleation was always performed as a single stage operation. 
When unilateral enucleation was carried out, the left adrenal gland was 
always enucleated and the right adrenal gland was either left intact or 
removed completely from the body. In those animals which were hypophy- 
sectomized, bilateral enucleation of the adrenal glands was carried out 
at the same time. It ^yas necessary to treat the hypophysectomized adrenal- 
enucleated animals with 1 cc. of cortin, which was given daily by subcu- 
taneous injection. This amount is inadequate to inhibit regeneration of the 
adrenal glands of non-hypophysectomized rats. 

The rats were maintained on a commercial diet containing 0.24 % sodium 
and 1% potassium. The animals were killed by exsanguination. The 
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regenerating cortical masses were weighed by a standardized procedure 
and were to the nearest milhgram. AH adrenal tissue .was fixed and stained 
■with hematoxj'lin and eosin, and for the chromafiin ruction. 

Procedures. Four individual experiments were carried out. In Experi- 
ment 1, 28 rats were closely matched on a basis of weight into 14 pairs. 
The left adrenal gland of each animal was enucleated. In 6 animals the 
right adrenal gland was removed from the body at the time of enucleation, 
and in the other animal of the pair the right adrenal gland was left intact. 
One pair of these animals was killed each week. In the case of the 8 remain- 
ing pairs of animals the right adrenal gland was removed from 1 animal of 
each pair 2 months after enucleation of the left adrenal. In the other animal 
of the pair the right adrenal gland was left intact. One pair of these animals 
was then killed at weekly intervals for 8 weeks. 

In Experiment 2, the left adrenal gland was enucleated in 38 animals. 
All of these animals were closely matched on a basis of weight, and each 
animal was designated to an experimental group by chance selection. In a 
group of 12 of these 38 animals the right adrenal gland was removed. In 
a second group of 10 animals the right adrenal gland was left intact. In a 
thud group of 6 animals the right adrenal gland was removed and the 
animals were given 2 cc. of cortin subcutaneously every 8 hours. In a fourth 
group of 10 animals the right adrenal gland was removed and the animals 
were given 5 cc. of cortin daily in their drinking water. AH animals were 
killed for necropsy 21 da3’^s after operation. 

In Experiment 3, bilateral enucleation of the adrenal glands was carried 
out in 70 adult female rats. In 30 animals of this group complete hypophj"- 
sectomj’' was performed; in 10 additional animals the posterior lobe and 
half the anterior lobe of the pituitary were removed. The remaining 30 
animals were not hypophysectomized. One hypophysectomized and 1 non- 
hypophysectomized rat were kUled daily for 28 days after operation. AH 
of the partiaUy hj'pophysectomized, adrenal-enucleated animals were 
kiHed 30 days after operation. In this experiment the glands were not 
weighed at necropsy. 

In Experiment 4, we compared the effect of the presence or absence of 
the right adrenal gland on the extent of regeneration in the enucleated 
(left) gland of 6 pairs of newborn female rats and of 8 pairs of female rats 
which were more than 2 years of age. In this experiment the glands were 
not weighed at necropsy. 

Results. The results of Experiment 1 are summarized in Fig. 1 
and in Table 1. ^Vlien the right adrenal gland was removed regener- 
ation proceeded rapidlj*^ from the remaining capsule of the left 
adrenal gland. At 5 to 6 ■weeks after enucleation cortical masses 
weighing 14 to 16 mg. had regenerated from the remnant which 
had remained (Figs, la and 3). AMien the right adrenal gland was 
left in place, regeneration of cortical tissue in the enucleated gland 
did not occur to an appreciable extent. Since approximated" 3 mg. 
of tissue had been left at operation, and since the weights obtained 
(Fig. Ih) did not exceed that figure, it seemed clear that no significant 
amount of regeneration occurred during the period of 4 months. 
Stained sections of these adrenal capsules removed 4 months after 
enucleation showed some few, very small discrete masses of cortical 
tissue. A^Hien the right adrenal gland was left intact for a period 
of 2 months and was then removed from the animal, imincdiatel\' 
the capsule which had been relatively inactive for 8 weeks was 
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stimulated to cortical proliferation, so that in 1 week a cortical 
mass weighing 5 mg. was recovered. After 7 and 8 Aveeks the adrenal 
cortical masses weighed 23 and 17 mg., respectwely (Fig. Ic). 

Table 1. — Weights (Mg.) of Regenerated Enucleated Adrenal Glands as 
Influenced by the Presence or Absence of the Opposite Gland. 

lliglit !i(lren;il 

Kiplit adrenal removed 


removed at Kiclit 2 montlis 

Time time of adrenal after 

(weeks). enucleation. jrresent. enucleation. 

1 4 3 

2 7 3 

3 10 2 

4 10 2 

.5 IG 3 

0 IG 2 

7 

5 

9 2 5 

10 2 7 

11 3 17 

12 2 11 

13 2 IS 

14 3 14 

15 3 23 

IG 1 17 


'S 

^ § 
O 





1 a 3 .4 5 e ? 10 11 la 15 14 15 16 

Weeks after enacleation 


• Opposite jpland removed a-t time 
of GDCLcleatioD 

o Opposite pland present 

^ Opposite inland removed two 
months after enacleation 

Fig. 1. Weights of regenerated enucleated adrenal glands at vaTious intervals 

following enucleation. 
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The results of Experiment 2 are summarized in Figure 2 and in 
Table 2. It rvas again demonstrated that the presence of one 


Table 2. — Weights of Regenerated Enucleated Left Adrenal Gland. 


Group. 

No. of 

Weight of gland (mg.) 

Average 

animals. 

after 3 weeks. 

weight. 

I. Right gland removed 

. 12 

7, S, 9, 10, 10, 11, 12, 

13, 13, 13, 13, 14 

11.1 

II. Right gland intact . 

. 10 

1. 1, 1, 1, 2, 2, 2, 2, 2, 3 

1.7 

III. Right ^and removed* 

0 

3, 3, 4, 5, 5, 8 

4.7 

IV. Right gland removedt . 10 1, 1, 1, 1, 1 , 1 , 1 , 1 , 1 , 3 

2 cc. of cortin administered subcutaneously everj’ 8 hours. 

5 cc. of cortin administered daily to each rat in drinking water. 

1.2 


intact adrenal gland will effectively inhibit regeneration of the enu- 
cleated gland, whereas regeneration occurs rapidly when the intact 
adrenal gland is removed. Experiment demonstrated that 5 cc. of 
cortin per day added directly to the drinking water was adequate 
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Opposite 

adrenal 

removed 

No cortin 


Opposite 

adrenal 

intact 

No cortin 


Opposite 

adrenal 

removed 

6 cc. cortin 
iniccted 
daily 


Opposite 

adrenal 

removed 

5 c.c. cortin 
orally 
daily 


Fig. 2. — Weichts of rcKcncrated enucleated adrenal glands 3 ivceks after enucleation. 


to suppress eoinpletely the regeneration of the left adrenal gland 
even when the right adrenal gland had been removed (Fig. 4). 
Other data which are not reported here have shown that when 
smaller amounts of cortin were administered, the enucleated adrenal 
gland regenerated varying amounts of cortical tissue, ^^^len given 
by subcutaneous injection, cortin was less effective than when given 
by mouth. The daily administration of 6 cc. of cortin parenterally 
was inadequate to prevent some degree of regeneration in the enu- 
cleated gland (Fig. 2). 

No quantitative data are presented for Ex-periment 3, since the 
e.xtent of regeneration was an “all or none’’ response. When both 
adrenal glands were enucleated at the same time, regeneration of 
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cortical tissue followed very rapidly in the case of those animals 
that were not hypophysectomized. In a few weeks, masses of cor- 
tical tissue equal in size to, or larger than, the amounts of cortical 
tissue in the original glands had been restored. When the pituitary 
glands were completely removed at the same time that both adrenal 
glands were enucleated, regeneration of cortical tissue did not occur. 
Histologic comparison of the enucleated glands from the hypophysec- 
tomized animals with the enucleated glands of the non-hypophy- 



Fig. 3.— Regenerated adrenal gland 5 weeks after enuolcation and removal of the 

opposite gland. (X 30.) 


sectomized animals fully confirmed this conclusion. In the hypo- 
physectomized animals there was occasionally observed a viable 
capsule and small portions of cortex approximately equal in amount 
to that left at operation. In animals in which half of the anterior 
lobe remained, regeneration of the enucleated glands occurred to 
approximately the same extent as in the non-hypophysectomized 
animals. 

In Experiment 4 it was clearly shown that regeneration of the 
enucleated adrenal gland will occur in either the young or senile 
animal when the intact adrenal gland is removed. Regeneration 
was completely suppressed by the presence of one intact gland in 
the cases of both young and senile animals. No quantitative data 
are presented since histologic examination of the tissue showed 
clearb^' that regeneration of cortical tissue in this experiment was 
an “all or none” response. 
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Conunent. It seems clear from these results that the presence of 
one intact adrenal gland -nnll suppress regeneration of cortical tissue 
in the other enucleated gland. This observation confirms the earlier 
observations of Wyman^ and of ourselves^ that an autograft of an 
adrenal gland will not regenerate when the other, or even a part of 
the other gland is left in place. 

These observations fmther show that the daily administration 
of cortin was equally effective in suppressing regeneration of the 
enucleated gland. The cortin used in these experiments was an 
active, well standardized preparation which had been shown bj' the 
Ingle rat test to increase the work performance of adrenalectomized 
rats when administered in amounts of 0.2 cc. twice daily. It is 



Eig. 4. — The enucleated gland in an animal from which the other intact gland 
had been removed, 3 weeks after operation; 5 cc. of cortin given daily by mouth. 
(X 30.) 

significant that large amounts of cortin were required to suppress 
cortical regeneration entirely. Normal amounts of cortex regener- 
ated when minimal maintenance doses of cortin were given. Even 
amounts which increased work performance following total adrenal- 
ectomy failed to inhibit regeneration. Five cubic centimeters of 
cortin a day administered orally was required to suppress it com- 
pletely. 

Many investigators have been unable to restore all of the func- 
tions associated with the adrenal cortex by giving cortin. It is 
quite probable that insufficient amounts of cortin were given, for a 
wide difference exists between the minimal amounts of cortin essen- 
tial for life and the amounts essential for completely normal physio- 
logic activity. Furthermore, in the usual attempts at replacement 
therapy, intermittent injection is substituted for Avhat is probably 
a continuous secretion of the normal gland. It is reasonable to 
assume that large amounts of hormone may be lost by the organism 
when it receives intermittent injections. In this and other unpub- 
lished data we have confirmed the observation of D’Amotir and 
Funk' that cortin may be more effectiv^ely utilized when given to 
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tlie rat in its drinking water than when given parenterally. Like- 
wise we have noted that cortin is more effectively utilized by rats 
when it is dissolved in oil than when it is dissolved in water. 

Our observation that regeneration of the adrenal cortex does not 
occur in hypophysectoinized rats confirms Wyman’s report that 
transplanted adrenal glands will not become established in hypophy- 
sectomized rats. We believe that regeneration of adrenal tissue 
is stimulated by the adrenotropic principle elaborated by the ante- 
rior pituitary, and that regeneration will not occur when this 
hormone is absent. We have not, however, confirmed Wyman’s 
deduction that the extent of regeneration of the adrenal gland is 
uninfluenced by the administration of cortin. 

It may be important that the adrenotropic function of the ante- 
rior pituitary was still adequate when the anatomic association of 
the pituitary to the hjqDothalamus was broken by removal of the 
posterior lobe. ^Wiether the anterior pituitary is self-sufficient in 
its regulatory functions has not been satisfactorily proved. It may 
be deduced from these observations that its normal anatomic rela- 
tionship to the hypothalamus (involving possible nervous control) 
is not essential for it to secrete its adrenotropic principle. 

Summary and Conclusions. A study has been made of some of the 
factors which regulate the regeneration of cortical tissue after the 
medulla and most of the cortex of the adrenal glands of white male 
rats had been removed. The following conclusions have been 
reached : 

1. Wffien one adrenal gland is enucleated and the other removed, 
adequate cortical regeneration proceeds within the enucleated gland. 

2. ^Yhen one adrenal gland is enucleated and the other left 
intact, there is no, or only very slight, regeneration within the 
enucleated gland. The presence of one functioning gland suppresses 
regeneration within the other enucleated gland. 

3. If a normal adrenal gland is removed 8 weeks after the other 
gland had been enucleated, regeneration within the enucleated 
gland is then stimulated to occur in the normal way. 

4. The oral administration of 5 cc. of cortin daily, completely 
suppresses regeneration within an enucleated gland, even when the 
other adrenal gland has been removed. 

5. The subcutaneous administration of amounts of cortin com- 
parable to those given by mouth will restrict, but not completely 
suppress, cortical regeneration within the enucleated gland. 

6. Hypophysectomy coupled with bilateral enucleation of the 
adrenal glands completely suppresses regeneration of cortical tissue. 
In the presence of half of the anterior lobe of the pituitary there is 
normal regeneration in the enucleated adrenal gland. 
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THE EFFECTS OF A PRESSOR SUBSTANCE OBTAINED FROM 
THE KIDNEYS ON THE RENAL CIRCULATION OF 
RATS AND DOGS.* 
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(From the Department of Medicine, Vanderbilt University.) 

In 1898, Tigerstedt and Bergman® reported that the injection of 
extracts of kidneys of rabbits caused a moderate and well-sustained 
elevation in blood pressure. Their observations have subsequently 
been confirmed by several groups of investigators, including Bingel 
and Strauss," Bingel and Claus,^ Hessel and Hartwicb,® Harrison, 
Blalock and Mason® and Prinzmetal and Priedman.’' The initial 
observations by Tigerstedt and Bergman and by Bingel and Strauss 
indicated that the pressor principle was a large molecular sub- 
stance of protein nature, being non-dialysable, insoluble in various 
organic soh^ents and precipitated by ammonium sulphate in proper 
concentration. More recently Hessel and Hartwich,® studying renal 
press juice, allowed to autolyze in an incubator, found that after 
several days a highly active small molecular pressor substance 
appeared. J. R. Williams, Harrison and Mason® found that a non- 
specific pressor agent developed when organs otlier tlian the kidney 
were allowed to undergo digestion. The non-specific pressor sub- 
stance was found to have the chemical and pharmacologic proper- 
ties of tyramine and was believed to be tjTamine or some closely 
related substance. However, the latter authors, in agreement with 
previous workers, found that “renin” (tlie name given to the large 
molecular renal pressor substance by Tigerstedt and Bergman)’ was 
present in significant quantities only in the kidney. It therefore 
appears that under different conditions two different blood pressure 
raising principles may be obtained from renal tissue, one of them 
being of protein nature and specific for the kidney; the other prob- 
ably being an aromatic amine and not specific. 

At the present time information is lacking as to whether these 
two pressor substances are in any waj"^ concerned in the regulation 
of vascular tonus in health or in disease. Since the kidney seems, 
on the basis of the available evidence, to be the only source of 
one of them and to be one of tlie possible sources of the other, one 
might expect that any vascular action which these agents have 
would be particularly pronounced on the renal vessels. The object 

* This inYTStication was nrdccl by crants from the Division of Sciences of the 
Rockefeller Foundation, and from the Josiah Macy, Jr., Foundation, 
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of the experiments to be reported was to study this question. ^ A 
few obser^’^ations have been made concerning the action of tyramine 
but most of the work has been concerned with investigation of 
the effects of “renin” on the renal blood flow, the volume of kidney 
and the rate of urine formation. 

Material. Fresh pig kidnej^s were obtained from the slaughter house 
and the cortex separated from the medulla, which was discarded. After 
the cortex had been put through a meat grinder, 20 gm. aliquots were 
ground with carborundum to a fine paste. Nine volumes of 95% alcohol 
were then added gradually, the paste being ground further during this 
addition. The mixture was then placed in large centrifuge tubes and 
allowed to stand in the ice box for 1 or more days. Shortly before the 
renal extract was to be injected the alcohol-kidney mixture was centri- 
fuged, the alcohol discarded and the residue dried by spreading it out in a 
thin layer on a flat plate. After the kidney residue had been dried into a 
powdery state it was ground in a mortar with an amount of water equivalent 
to 2 cc. per gm. of original kidney cortex. This mixture was centrifuged 
and the supernatant fluid emplo 5 '’ed for injection. In order to determine 
whether the effects observed were specific for renal extracts injections were 
made of similar preparations from liver and from spleen. 

Experiments on Rats. Large white rats weighing 300 gm. or more were 
anesthetized by the intraperitoneal injection of sodium pentobarbital — 
4 mg. per gm. of body weight. The abdominal aorta was then cannulated, 
heparin was injected and blood pressure recorded with a small-bore mercury 
manometer. • A calibrated pipette was attached to a metal cannula inserted 
into the vena cava immediately below the renal veins. The vena cava 
was then freed just above the point of entrance of these veins so that it 
could be occluded at will with a bull-dog clamp. Measurements of renal 
blood flow were made by suddenly clamping the cava and at the same time 
removing the clamp between the venous cannula and the pipette. The 
time required for the column of blood to pass between two marks on the 
pipette was noted. After such a measurement the clamp on the cava was 
removed allowing the blood in the pipette to return to the circulation 
and the renal venous return to proceed along the normal channels. Follow- 
ing several measurements renal extract was injected through a side con- 
nection of the aortic cannula and its effect on the blood pressure and the 
blood flow through the kidney noted. The volume of renal extract injected 
was p.5 to 1 cc. For purposes of control similar volumes of 0.9% sodium 
chloride solution were administered alternately with the injections of the 
renal extract. 

Results With Rats. Satisfactory preparations were obtained with 
3 rats, 7 injeetions of “renin” and of saline, respectively, being 
made. Significant rise — i. e., of more than 10 mm. of mercury — 
in blood pressure occurred twice following the injeetion of salt 
solution, the inerease being evanescent. Significant increase in 
blood pressure occurred 5 times following injection of “renin,” the 
rise being well sustained in each instance. The initial administration 
of 'renin” was followed in each rat by a well-marked and sustained 
increase in blood pressure, subsequent injections producing less 
effect. In each instance the increase in blood pressure produced 
by renal extract was preceded by a marked but transient decline 
lasting only a few seconds. (The substance or substances respon- 
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sible for this initial decline in blood pressure is not “renin” for this 
depressor effect occurs following the administration of similarly 
prepared extracts of organs other than kidney. Since the method 
of preparation makes the presence of histamine and other small 
molecular pressor substances unlikely, it seems probable that the 
initial depressor effect is due to peptones, but of this point -we are 
not certain.) 

The administration of salt solution caused in each of 7 instances 
a slight increase in the renal blood flow. The injection of “renin” 
was, on the other hand, followed in each of the 7 observations by 
a pronounced and sustained diminution in the renal blood flow. 
This diminution was maximal at a time when the blood pressure 
was above the level before the injection. It persisted after the 



< MINUTES > 

Fig. 1. — The administration of renal extract (“renin”) to rats enused rise in blood 
pressure and decline in renal blood flow, the iiittcr eilect l>cing more prolonged. 
(The initial decline in blood pressure was apparently due to impurities as it occurred 
when extracts of other organs were injected.) 

blood pressure had returned to the previous level, and occurred 
even when the pressor response to renal extract was mininiai. Tiic 
changes in blood pressure and in the renal blood flow are illustrated 

in Fig. 1. , , t 

These experiments suggest that the large molecular pressor sub- 
stance (Tigerstedt’s "renin”) has a pronounced action on the 
blood-vessels in the kidney. In order to localize more denmtely 
its site of action, attempts were made to measure the urine flow 
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and tlie kidney volume of rats. Such attempts were not successful 
and accordingly further experiments were undertaken on larger 
animals. 

Experiments on Anesthetized Dogs. Dogs weighing 12 to 16 kg. were 
anesthetized by the intravenous injection of sodium pentabarbital, 30 mg. 
per kg. of body weight. The renal blood flow was measured by passing a 
specially constructed cannula into the inferior vena cava through the 
external jugular vein, according to the technique devised for the coronary 
blood flow by Harrison et aU and modified for measurement of the blood 
flow through the kidneys by Mason el al.^ Heparin was used as an anti- 
coagulant. The blood pressure in the femoral artery was recorded Avith a 
mercury manometer. In some of the experiments a plethysmograph Avas 
inserted on one of the kidne 5 ’-s tlirough a flank incision, and in a few instances 
urine aa^s collected from a catheter in the bladder. After several prelimin- 
ary measurements of the blood fioAv through the kidneys renal extract 
AA'as injected and its effect on the several functions noted. The amount of 
the extract injected varied in these experiments from 10 to 40 cc., corre- 
sponding respectively to from 5 to 20 gm. of renal cortex. In order to 
determine the effects of the injection of equiA'^alent Amlumes of fluid and to 
learn Avhether the effects observed Avere dependent on substances present 
only in the kidney, 3 experiments Avere done in AA'hich extracts of liA’^pr 
tissue prepared in a similar AA'ay to the kidney extracts Avere administered. 
A number of obserA'^ations Avere also made concerning the action of tyramine 
monohydrochloride (Pfansthiel), Avhich was administered in doses of 0.5 to 
1 mg. per kg. of body Aveight. 

Results With Dogs. (See Table 1 and Fig. 2.) Except for an 
eA^anescent decline in blood pressure consistent effects AA^ere not 
observed from the administration of the extract of liA^er. Kidney 
extract, on the other hand, usually caused increase in blood pressure, 
diminution in renal blood floAV, some sAvelling of the kidney, and an 


Table 1.— The Effects of Renal Extract (“Renin"), op Lia'er Extract and 
OF Tyramine on the Renal Circui.ation of Doqs Ane.sthetized 
AV mi SoDioM Pentabarbital. 


Function 

studied. 

Mean arterial 
blood pressure 


Renal blood floAv 


Volume of kidney 


Rate of urine 
secretion 


Source of 
extract. 

Number of 
observations. 

Increase. 

Decrease. 

No change.* 

Kidney 

. . 13 

9 

2 

2 

Liver . 

. . 3 

0 

2 

1 

Tyramine 

. . 13 

13 

0 

0 

Kidney 

. . 11 

1 

9 

1 

Liver . 

. . 3 

0 

1 

2 

Tyramine 

. . 13 

0 

11 

2 

Kidney 

. . 9 

7 

1 

1 

Liver . 

. . 3 

0 

1 

2 

Tyramine 

. . 10 

1 

8 

1 

Kidney 

. . 3 

3 

0 

0 

Liver . 

. . 3 

1 

1 

1 

Tyramine 

. . 2 

0 

1 

1 


Changes of less than 10% in the rate of blood floAV and of urine formation and 
of less than 10 mm.^ of mercury in arterial blood pressure Avere not considered sig- 
nificant. In compiling the table, evanescent diminution in blood pressure occurring 
immediately after the injection of tissue extracts and disappearing in 1 or 2 minutes 
have been neglected. 
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increase in the amount of urine formed. These changes were not 
encountered in every experiment, which is not surprising in Anew 
of the impure character of the extracts. TxTamine caused well- 
marked deration of blood pressure, diminution in the renal blood 
flow, and shrinkage of the kidne 3 \ 



RENAL 
BLOOD 
FLOW 
C.C PER 
MINUTE 


< MINUTES > 

Fig. 2. — The administration of renal extract (“renin”) to dogs caused rise in 
blood pressure and decline in renal blood flow the latter effect being more prolonged 
(The initial decline in blood pressure was apparentlj- due to impurities as it occurred 
when extracts of other organs were injected.) 


Observations on the Rate of Urine Formation in Unanesthetized 
Dogs. It was not possible to measure renal volume and renal blood 
flow in unanesthetized animals, but it was thought that some indi- 
cation could be obtained of the functional changes in the kidne.v 
of normal animals b.v measurements of the amount of urine formed 
after the administration of renal extract or of tvramine. Accord- 
ingl.v a series of such e.xperiments were undertaken, urine being 
collected bj' a catheter in the bladder, and the volume e.xcreted 
during each 5-minute period noted. In some of the experiments, 
400 cc. of water Avere given the animals b.v stomach tube at the start 
of the e.xperiment, while in other instances no fluid was given. After 
the urine volume had been relativel.v constant during seA’eral suc- 
cessiA'e 5-minute periods, intravenous injections of renal extract, 
liver extract, splenic e.xtract or of tj'ramine were made. Onl.v 1 in- 
jection was made into a given dog on the same date but the same 
group of animals was used throughout the stud.v. The results of 
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these observations are summarized in Table 2, Constant effects 
were not obtained from the extracts prepared from the liver or 
spleen. On the other hand, in most of the experiments the kidney 
extracts resulted in a slight to well-marked diuresis, while tyramine 
caused diminution or no change in the amount of urine secreted. 

Table 2. — The Effects of Renal Extbact (“Renin”) and of Tybamine on the 
Rate of Urine Formation of Unanestiietized Dogs. 

Source of Number of Effect on urine flow. 

material experiments. , • Reraark.s 

injected. Increase. Decreiise. No cliange. 

Kidney .... 8 6 1 1 No .additional 

fluid given. 

6 1 if 400 cc. of water 

2 2 3 , given by stom- 

0 3 2 I ach tube before 

experiment. 

Comment. Since tyramine caused diminution in renal blood flow 
and shrinkage of the kidney in spite of a well-marked increase in 
the blood pressure, it seems likely that this substance causes con- 
traction of the afferent glomerular arterioles or possibly of the small 
arteries in the kidney. 

The interpretation of the results observed after the injection of 
‘'renin” is less certain. It seems clear that the renal extract had 
effects which were different from those of the similarly prepared 
extracts of liver and spleen. However, one cannot be sure that the 
alterations in the different functions studied were all due to the 
substance which caused elevation of blood pressure, because the 
extraets were not sufficiently purified. With this limitation in mind 
the findings are interpreted as indicating that since the renal extract 
produced swelling of the kidney, diuresis, and diminution in renal 
blood flow in spite of elevated blood pressure, it probably caused 
contraction either of the efferent glomerular vessels or of the smaller 
renal veins. Whether the diuresis observed is to be accounted for 
as the result of an increase in glomerular filtration because of 
elevated intracapillary pressure, or should be ascribed to dimin- 
ished reabsorption of fluid by the tubules is not clear from the 
experiments. In any case, the experiments on dogs as well as those 
on rats suggest that renal extract has an especially pronounced 
and prolonged effect on the blood-vessels of the kidney, because 
the diminution in renal flow persisted for some time after the blood 
pressure had returned to normal (Figs. 1 and 2). 

The results reported are confirmatory of the findings published 
by Bingel and Claus in 1910.^ These authors, working with 
material obtained by the addition of ammonium sulphate to renal 
press juice, observed increase in blood pressure, swelling of the 
kidney, shrinkage of the leg and diuresis in rabbits. 

Summary. Tyramine caused increase in blood pressure, diminu- 
tion in renal blood flow, shrinking of the kidney and either no change 
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Kidney . ... 8 

Spleen .... 7 

Tyramine ... 5 



246 flippin; typhus fe\'er in Pennsylvania 

or a diminution in urine volume. This substance is believed to 
cause contraction of the afferent glomerular vessels. 

Renal ejrtract (Tigerstedt’s "renin”) caused increase in blood 
pressure, diminution in renal blood flow, swelling of the kidney 
and increase in the excretion of urine. Granting the possibility 
that some of these alterations are due to impurities rather than to 
the action of the pressor principle, the experiments suggest that 
the latter substance produces contraction of the efferent glomerular 
vessels. Constant changes in the several functions studied were 
not encountered following the administration of similarlj' prepared 
extracts of the liver and of the spleen. 

The vessels of the kidney appear to be particularly susceptible 
to the action of renal extract, for the diminution in renal blood flow 
which followed the administration of this extract was usuallj’^ more 
pronounced and of greater duration than was the elevation of blood 
pressure. 

The experiments throw no light on the question as to whether the 
renal pressor substance is of any significance in health or in disease. 
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TYPHUS FEVER IN PENNSYLVANIA. 

By Harrison F. Flippin, hl.D., 

ASSISTANT INSTBUCTOn IN MEDICINE, UNlVEnSITY OP PENNSYLVANIA, 
PHILADELPHIA, PA. 

(From the Hematology Section and the Medical Clinic of the Hospital of the 
University of Pennsylvania.) 

Typhus fever was first clearly recognized and differentiated from 
typhoid fever by Gerhard,’ of Philadelphia, in 1836. Some of the 
great epidemics of Europe, recurring since the IGth century, have 
been due to it. The disease in epidemic form has never been common 
in Pennsylvania, although occasional outbreaks in Philadelphia 
have occurred in connection with the arrival of immigrants from 
Europe. The last outbreak recorded in Philadelphia was in 1883'® 
since when no furtlier mention is made of epidemic typhus in this 
state. Despite the absence of epidemic IxTihus in Pennsylvania and 
other sections of this country in the present century, students of the 
disease' in America have found that it occurs endcmically in 
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certain localities under circumstances which would seem to exclude 
the likelihood of recent importation of the virus from abroad. Since 
1910/ the term Brill’s disease, has been used to designate the type of 
typhus which is endemic in this country, although the name is grad- 
ually being replaced by that of endemic typhus. The disease is now 
readily differentiated from typhoid fever, but in Pennsylvania® 
during the past few years another typhus-like disorder, Rocky 
Mountain spotted fever, has been confused with it. The purpose 
of this paper is to present the incidence of endemic typhus in Penn- 
sylvania, and to report 3 cases recently studied at this hospital, 
in order to emphasize the salient features of the disease. Although 
these cases appear in the archives of this hospital as being endemic 
tjTihus, it will be seen from the following, that the first and possibly 
the second case are more probably instances of Rocky Mountain 
spotted fever. 

The first report of endemic typhus in Pennsylvania was by 
Lewis^® in 1911, at which time he presented 13 cases of socalled 
Brill’s disease treated at the Pennsylvania Hospital. Six of these 
cases occurred in 1907, although they were not recognized as such 
until Brill’s report in 1910. Three years later Rousseh® (1914) 
published 4 additional cases and in 1931 he® mentions 10 more cases 
from Philadelphia. The above 27 cases, all from this city, constitute 
the incidence of endemic typhus in Pennsylvania as recorded in the 
literature. According to recent statistics of the Pennsylvania 
Department of Health'^ only 2 cases of the disease have been reported 
in this state since 1906, but unfortunately no data are available 
concerning these, except that the cases occurred in 1913 and 1914 
respectively. We have presented (Fig. 1) the incidence of the 
disease, as recorded by the health departments"'®'^-^'*'^®'”'^® in 
Pennsylvania and the states which bound it, during the past 5 years. 
We believe that the incidence of the disease is greater in this state 
than the above data indicate, due possibly to faulty diagnosis or to 
failure to report the disease. 

How long endemic typhus has existed in this state, and how 
extensive has been its spread elsewhere, is uncertain. It is known, 
however, that the disease is widespread among rats and is trans- 
mitted to man by the bite of infected fleas. The Xenopsylla 
Cheopis (rat flea®) is considered the principal vector of the disease 
from rat to man and has been shown to be most prevalent during the 
fall season when the incidence of typhus is greatest. During a 
recent survey^® of the port of Philadelphia, it was found that 60% 
of all fleas captured over 19 consecutive months belonged to this 
species with their highest incidence during the fall months. The 
Norway rat, regarded as the chief reservoir of the disease in this 
country, was the only species represented among 2765 rats captured 
at that time. Since these infected vectors usually remain unde- 
tected until man contracts the disease, the epidemiologic character 
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and the geographic distribution of the disease is based primarily 
on human case reports. 

Endemic typhus may be briefly defined as an acute, infectious, 
but non-contagious disease, usually seen in late summer and fall, 
shoving no predilection for the lover strata of society, and is wide- 
spread among rats being transmitted to man by infected fleas. 
Clinically it is charaeterized by sudden onset vith chills, a con- 
tinued fever terminating usually by rapid lysis about the fifteenth 
day; headache, veakness, a macular eruption which appears about 
the fifth day on the chest and abdomen, then spreading over the 
upper arms and thighs, but rarely involving the palms and soles 
and almost never the neck and face. Convalescence as a rule is 



Fig. 1. — The incidence of typhus fever, as recorded by tlie Hcnltb Departments in 
Pennsylvania and the states which bound it, during the past five years. 


rapid and complications seldom occur. The mortality of the disease 
is about 3% vith an atypical pneumonia the chief cause of death. 
The pathologic findings’® are referable to the A'ascular system, where 
endothelial proliferation is followed by thrombosis and a perivascular 
accumulation of macrophages and lymphocj'tes, particularly in the 
skin, brain, heart, spleen, and lymph nodes. 

Although the clinical course and the character of the e.xanthcm 
leads one to suspect the disease, the diagnosis must be confirmed by 
laboratory studies. The total white coimt usually falls within 
normal limits, although a leukopenia is often seen and occasionally 
a slight leukocytosis in xmcomplicated cases will occur. The 
hemoglobin and red cells do not show much variation. The urine 
shows changes common to other fevers. At some stage of the disease, 
usually by the end of the second week, the blood contains sufficient 
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specific agglutinins for pro tens X-19, as demonstrated by the Weil- 
Felix reaction. 

The Weil-Felix reaction is also positive in Rocky Mountain 
spotted fever. Typhus fever, a flea-borne infection, occurs usually 
in late summer and fall in urban districts. The rash is first noted 
on the chest and abdomen, and although it frequently spreads to 
the upper arms and thighs, it seldom involves the palms and soles 
and almost never the neck and face. Rocky Mountain spotted 
fever, a tic-borne infection, is most commonly seen in the late spring 
and summer months in rural communities. The rash makes its 
first appearance on the wrists and ankles, with rapid extension over 
the entire bodj’’ including the palms, soles, neck and face. If 
necessary, guinea-pig inoculation and cross agglutination tests are 
available through the Public Health service. 

Since tjqihus fever is self-limited, and specific therapy unknown, 
symptomatic treatment and supportive measures must be relied 
upon. Various attempts at prophjdactic vaccination liave been 
made, but the use of a living virus as a vaccine has been proA’^en 
dangerous. The obvious prevention for the disease, since it is 
carried by rats and transmitted by rat fleas, is the destruction of 
rats and rat harbors. 

We have included in the following case reports the pertinent 
features of the histories and the positive physical and laboratory 
findings. Blood and urine cultures as well as repeated Widal 
agglutinations were negative in each instance (Fig. 2). 

Case Abstracts, Case 1. — J. M. (34-17543), a 19-year-old white male, 
Avas admitted to this hospital on June 18, 1934. On the day before ad- 
mission he complained of a severe headache, generalized body pains and 
soreness of the eyes; folloAved on the next day by sore throat, fever, diplopia, 
tinnitus, stiffness of the neck and a definite convulsion. The patient ad- 
mitted having been bitten by tics about 2 Aveeks prior to his illness Avhile 
Avorking in the immediate Aucinity of his home, Avhich Avas approximately 
35 miles from Philadelphia. 

Physical examination revealed an acutely ill boy Avith a profuse pink 
maculopapular rash over the entire chest, abdomen and extremities l 3 ut 
not involving the soles, palms, neck and face. There AA^as moderate redness 
of the throat and some neck rigidity. After admission, the pyrexia, rash, 
and neurologic symptoms persisted until about the fifteenth day of the 
illness, at Avhich time the rash had completely disappeared and the eleva- 
tion in temperature subsided almost by crisis. The patient made an 
uneventful recovery being discharged on July 15, 1934. 

Case 2. — W. L. (35-19833), a Avhite male, aged 53, Avas admitted on 
May 12, 1935, The present illness began 6 days before admission, Avith 
pam in the left shoulder, folloAved in 2 days by general malaise, fever 
(102°), severe headache and backache. On the fourth day of illness there 
appeared a rose-colored rash involving the chest and abdomen. The 
pyrexia (10^104), headache and rash persisted until admission on the sixth 
day of the disease. He had not been out of Philadelphia for several months 
prior to his illness and denied any knoAvledge of contact with tics or any rat 
infestation in his home or at his place of business. 
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Summary.^ 1. The incidence of endemic typhus in Pennsylvania 
as recorded in the literature is presented. 

2. A comparison is made of the number of cases reported to the 
health department in this and surrounding states during the past 5 
years. 

3. Three cases studied at this hospital and diagnosed as endemic 
typhus are reported. 

4. The differential diagnosis between the tj'phus-like diseases in 
this state is discussed. 

5. Physicians should be aware of.the presence of this disease in 
Pennsylvania, especially in Philadelphia, during the late summer 
and fall montlis. 

6. The importance of reporting all cases as an aid in the epi- 
demiologic study of the disease is stressed. 
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DISEASE AND THE NEGRO.* 

By Groesbeck W.vlsh, A.B., M.D., F.A.C.P., 

CHIEF OF THE MEDICAL CLINIC, EMPLOYEES HOSPITAL OF FAIIIFIELD, 

AND 

Robert M. Pool, M.D., F.A.C.S., 

A8SISTA^•T CHIEF SOBGEON, EMPLOYEES HOSPITAL OF FAIRFIELD, 
FAIRFIELD, 

(From the Employees Hospital of Fairfield.) 

Observation of the negro’s body brings to our attention many 
points wherein lie differs from the white man. The colored skin, the 
tightly curled hair, the protruding eyeballs, suggestive of hyper- 
thxToidism. are some of these points. The silhouette of the negro s 
head with the slanting forehead, tendency to enlarged frontal sinuses 

* This contribution is the foreword of a Ixxik of tlio s.ame title ur>on which the 
authors arc at present engaged. 
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and heavy protruding mandible brings out otlier well-known char- 
acteristics. Pictured by the Roentgen ray, the bones of the negro 
can commonly be recognized as such by the thickened walls of the 
calvarium, the narrow pelvic outlet in the male, and the bony pro- 
tuberances on the humeri and pubic arches which serve as points for 
muscle attachments. 

Contrary to the general belief, the hands of the negro are fre- 
quently smaller than would be expected when we consider the size 
and strength of his body. Full-grown men of this race of unusual 
power and muscular development are seen presenting the hands of a 
16-year-old boy. It has been an observation in the Employees 
Hospital for years that the so-called artistic hand with its slender 
tapering fingers is a common possession of negro women. These 
variations in form are all structural differences guided no doubt 
by complex glandular acti\’ities to which at the present time we 
have no key. 

When we consider the two races in motion, we find more important 
differences. The negro is more lethargic in his mo^’^ements. His 
gait inclines toward a shuffle. There is a slackening of the knee- 
joints suggestive of a man walking with skis. The force of gravity 
seems to act with greater power upon the negro than it does upon 
the white. He rarely rises upon his toes. His activities in the prize 
ring past and present bring out this point in a striking way. In the 
parlance of pugilism all great negro fighters have been “flat-footed 
fighters.” They have produced results by shuffling in toward their 
opponents bearing their whole weight upon the flattened foot. 

We have never been able to believe that the diseases of the two 
races as such, differed in any essential detail. Many thousands of 
laboratory tests performed here during the past 18 years have pro- 
duced similar results in the 2 races. Throughout tlie whole gamut 
of diagnostic research as represented by basal metabolic estima- 
tions, blood chemistry determinations, and the other various tech- 
niques which are commonly employed, the normal findings have been 
identical. Differences found in the negro as in the white have been 
differences due to his age, sex, economic condition and other factors. 
We have never been able to find any true racial differences. Nor 
have we been able to find in the work of others similarly engaged, 
proof of any such differences. 

Nevertheless, it has been the observation of those who have 
directed their attention toward this problem, that the disease 
patterns of the two races differ in many respects. Indeed, if our 
perceptions had not been lulled by a constant repetition, the 
differences in both morbidity and mortality rates relating to sickness 
as it occurs in the two races would be regarded as startling. This 
has been common knowledge for some time. So far as we know, 
no explanation has ever been presented which suggested the exis- 
tence of a common denominator. It is true that obvious conclusions 
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have been drawn from separate instances. The sexual promisciiitv 
of the negro has led to his sj^ihilization. The sparsity of his diet 
has led to outbreaks of pellagra. These are merelj^ explanations of 
episodes. They cannot solve to anyone’s satisfaction the broad 
problem. Such relations deal only with separate entities and it will 
be noted with positive factors only. At best, they are connected with 
the increased occurrence of disease which, as we shall see, portrays 
only a part of the picture. The problem under discussion is more 
intricate than that. 

We have felt that there was some common cause which operated 
both toward the increased frequency of some diseases, and the 
diminished frequencj^ of other diseases among our colored patients. 
Earij^ in our search we became aware that consideration of disease 
in the negro entails an oblique consideration of disease in the white 
man. We have felt that through this obliquity of approach, profit- 
able implications might be unearthed regarding the latter’s problem 
also. Not that we need any such goad. The search, if coiifined to 
the negro alone, would require more intelligence than any one set of 
observers could possess. 

Since a search of all clinical and laboratory records proved barren 
of results in producing evidences of true racial differences in regard 
to disease, we turned to other sources for enlightenment. To guide 
us in this quest has been the impression, a persistent one, that the 
search has been founded upon too narrow a base. The mental side 
of the picture has not receiA^ed the attention it deserved. The 
attitude of the colored patient toward liis disease, whatsoever it 
maj^ have been, has not been elucidated. A circumstance of com- 
mon occurrence, encountered in our daily routine, has kept recurring 
to our minds. "SWienever we engaged in conversation with the type 
of negro we see in our wards, Ave became aware tliat great as were 
the physical differences between us they were no greater tlian the 
mental differences brought out by this simple form of human con- 
tact. This constant experience with the sick negro has convinced 
us that nowhere in the comparison of the psyche of the two races 
are there more important or momentous differences than in the 
ideology which each possesses regarding disease. 

If we are presented with the opportunity of comparing sick white 
people and sick colored people, Ave are struck Avith tlie fact tliat there 
arc Avidely different patterns of disease in the tAVo races. These 
patterns differ not only in the circumstance that each race has its 
oAvn set of diseases common to it, but also the degree of disability 
created by any specific tATje of disorder shows a A'ariance in the two 
races. IWien Ave compare the cultural Ica'cIs of the two groups, this 
is not at all surprising. The Avhite people reflect an attitude condi- 
tioned by a greater knoAA'ledge of the subject of human sickness, 
incomplete though it may be. 

'I'hroitgh their e.xpcriences in ehildliood, by word-of-mouth tradi- 
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tion which they have absorbed from their parents and older associ- 
ates during their adolescence, they have at least a working knowledge 
of what it is all about. They have heard all the common forms of 
sickness described and defined. Since this subject is so often a mat- 
ter of family discussion, their information from this source alone is 
considerable. Most of us can look back into our childhood and recall 
that our ideas of disease received their first definitions at that time. 
These definitions have persisted in the minds of'many to color that 
side of their mentality in later life. To some the recollection of a 
member of his family suffering from the tortures of an acute appen- 
dix with the resulting spectacular surgical relief, remains as one of 
the vivid memories of their childhood. 

Later as the medical profession extended its vocabulary, and its 
knowledge became more and more public property, ulcers of the 
stomach and duodenum, with their possible complications, goiter, 
diabetes and other sinister names took their place in the public 
consciousness. Ideas upon these and similar emergencies became a 
part of the white person’s thinking life with the certainty that each 
one might apply such possibilities to his own instance when the 
occasions arose. We may take it for granted that no human being 
who had heard of such horrors could become aware of their proximity 
in the person of someone near and dear to him without the possi- 
bility of his own vulnerability becoming apparent to him. This 
type of knowledge, often highly inaccurate in character, became a 
part of the folklore of white people with any pretensions to educa- 
tion. Indeed it became a part of everyday education well nigh as 
important as the ability to read and write; for without it one was 
left out of the circle when discussions arose on a subject of such 
universal interest. 

When an attack of sickness came to any white person, the very 
human question arose in his mind as to the identity of his complaint. 
As time went on and his opportunities for education along this line 
presented themselves, his view of the disease problem Avas constantly 
being widened, new disease names were added to his list. As the 
discussion of diseases progressed in the public mind through news- 
paper articles, advertisements, and of late through the radio, the 
minds of white people as a group achieved a broad scope in the con- 
sideration of the all-important matter as to what it was that was 
making them sick. This educational process has its good and its 
evil points. 

Through the vigilance which it has created, many hasten to the 
doctor early in the course of their malady and are thus saved the 
dangers of delay. In a word, white people of any reasonable degree 
of intelligence pay at least as much attention to the state of their 
health as the subject merits. This is a valuable contribution to the 
life prolonging seheme of their lives. It is viewed as laudable and 
praiseworthy whenever the patient is found to be suffering from 
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what is known to the medical profession as an “organic disease.” 
Such disasters it is common knowledge are amenable to cure just 
insofar as they are permitted an early recognition. Malignant 
growths, pulmonary tuberculosis, and many other thorns in the side 
of humanity fall into this category. If we see them early we feel 
that we can do them tlie maximum of good. 

It is^ a fact- well known to the profession, however, that all this 
educational campaign by which the laity have been acquainted with 
the ills of the flesh has been by no means an unmixed blessing. 
With increasing frequency we believe as time has gone on many 
unfortunates have been brought to such a state of vigilance in 
regard to the state of their health, that they are constantlj'' on the 
qui vive toward those signs and portents which accompany the life 
processes of every human body. These men and women note with 
apprehension every variation in the rate of their heart beat. They 
watch with dread the changing pressures in their hollow viscera. 
They magnify all the physical and physiologic changes which mark 
the human body striving to maintain its equilibrium. According 
to the degree of education which they have obtained in a hap- 
hazard way they attempt to identify these trivial things as diseases. 
This one has a gastric ulcer, this one a goiter; in their minds at least. 

This is the type of patient who outnumbers many times over the 
patients who seek medical advice suffering from some organic disease. 
To them, certainly, the vigilance in regard to their well-being created 
by a generation of education along medical lines has not been a boon. 
\\flien we meet these people, we are immediately aware that they all 
have an explanation for their sickness. They have a name for their 
disease. More often than not, this name bears little if any relation 
to the truth of the matter, but they have given it a name neverthe- 
less. Fifty years ago the nomenclature of disease was much simpler. 
The minds of the laity were satisfied with cliches which would never 
pass muster today. People in that time had “heart trouble” or 
“kidne^^ trouble” or “Bright’s disease” and the dreaded “dropsy.” 
With these simple trade-names they must have been able to satisfy 
their minds. The physicians of the day had little more to tell them; 
indeed if tliey were honest men they must have questioned the truth 
of even these bare disclosures. 

Today our white patients demand more from us than the simple 
statement of a condition. They demand proof: Roentgen ray 
diagnosis, chemical tests, blood examinations and what-not. Tlicy 
must have faith in these procedures as they are always willing^ to 
pay' for them. It is this same attitude of eternal vigilance regarding 
their health tliat makes white people skeptical when all too often 
the examination performed with its e-xpensive ritual, confounds the 
ideas which they have formed as to what ails them. If it is not a 
cancer that they have, tlien %vhat is it? The symptoms from v hicli 
they suffered, and all tliat they had read upon the subject and all 
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that they had heard, had led them to the conclusion that a cancer 
was what thej^ had. It maj’^ be that they have learned too much 
about the problem of disease, or that the manner in which they have 
learned has brought them only misfortune. 

^^dlen we cross the hall into a ward of sick negroes, we find that 
we are entering another world, ^^'hatever may have been the early 
education of the negro in the definition of disease, it has left few 
marks behind it. If they are aware of the ills to which the flesh is 
heir they never mention the subject. Though we have seen thou- 
sands of negro patients in the past 15 years, we have yet to see the 
first one to suggest that he or she may be suffering from that bane 
of the white folks, an “ ulcerated stomach.” If they have heard the 
words they have long since forgotten them. Their attitude toward 
the organs of the body is an attitude that is free from strain and 
antagonism. Their attitude toward their own physiologic processes 
is marked by a simplicity and common sense that is far above that 
of the Caucasian. In the natural course of events they must have 
read some of the modern advertising on how to maintain their health 
at a proper level. 

Radio commentators must rarely have consumed some of their 
time addressing them on the subject of vitamins and the ills which 
were bound to follow if their advice were not taken. The seed so 
far as we have been able to observe has fallen on barren soil. As a 
group they have refused to become concerned about the varying 
activities of their digestive organs, matters which are of the deepest 
interest to their white contemporaries. The negro takes such things 
as a matter of course. He lives at peace with the various parts of 
his bodj% to an extent that is only approached in the best balanced 
of the whites. His stomach is his friend, his intestines are organs to 
be left alone and not tampered with by all sorts of maneuvers. 
Leave such things alone, is the negro’s point of view. The attitude 
of the negro toward all forms of sickness is one of disregard. He 
pays them no attention, and thus manifests his belief that in the 
end all such troubles will disappear. 

It is this conviction on the part of the negro which is the de- 
termining factor in conditioning disease patterns as we see them 
affecting the two races. The great mass of symptoms without any 
underlying discoverable lesions which brings thousands of patients 
to the physician suffering from what we call “functional disorders,” 
serve no such end in the negro’s instance. He takes no such interest 
in the physiologic minutite of his life as does the white. A pain in 
his stomach is just that; his mind is free from the multiplicity of 
horrors which creep unasked into the white brain whenever such a 
minor event threatens a white body. He can hardly consider him- 
self as developing the deadly pains of appendicitis when he has never 
heard the expression or has forgotten it long since if he ever did 
hear it. He is spared the fear of many diseases because they have 
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never taken definition in liis mind. Since kis brain holds no image 
of them he cannot suffer from them. 

■VNTien we look into the matter we shall find that the occurrence 
of what the profession calls “organic disease” is much higher in the 
negro than it is in the white. Not onlj' are such misfortunes more 
common, but they are met in a more advanced stage. When we 
encounter such diseases as pulmonary" tuberculosis, carcinoma, 
exophthalmic goiter, we find that they are disclosed as a rule only 
after long periods of progress. Here the disregard which the negro- 
pays toward all forms of disease has acted to his detriment. Had 
he a tithe of the ^^gilance which the white man display's in such 
matters it would be greatlj’ to his advantage. 

The strength of his position is best shown when we step into that 
vast field of vague and indefinite s\Tnptoms personified by the tj-pe 
to which has been given the name of “neuro.” From the terrors 
of this man's days with his vertigo, headache, constipation, flatu- 
lence, air-filled stomach and intestine, and anal pruritus (to name 
only a few of the more common symptoms) the negro is free. He is 
rarely found in that vast army which pauses momentarily in the 
physician's waiting-rooms, on llieir way to be cured by the quacks. 
All of our previous experiences lead us to tlie belief that from this 
collection of human misery, the negro has been shut off by the state 
of his mind. Not that he does not suffer from subjective sjuaptoms, 
the same in fact which make the white man miserable, but that he 
pays them no attention. He has no dreaded names to give them. 
He has no store of ideologj' which provides some horror to identify 
with some mild abdominal complaint. We might call such a state 
of mind only a proof of the valor of ignorance, but to many sufferers 
in white skins it would be a blessed ignorance indeed. 

We have always tried to bear in mind that the problem of the 
negro in sickness represents merely a part of the problem of his life 
as a whole, differing from the main pattern merely in detail. We 
believe, however, from what we have seen that the negro entertains 
a true disregard for disease patterns for reasons which we have 
endeavored to make clear. This disregard is not identical with his 
racial reticence, which conditions every relation which he has with 
the whites. This reticence colors his thoughts and restrains his 
conversation frequently to monosyllabic replies when conversing 
witii tlie otlier race. Wien dealing with tlie white man the negro 
is on the defensii’e, and well he may be. He seems to be under the 
impression, which is well-founded in truth, that many white men 
would not engage him in conversation, or indeed pay him any atten- 
tion at all, if tliey did not have some ulterior motive to serve. 

Years of unfortunate contacts have led the negro to be on his 
guard with many Caucasians— not only to be on his guard, hut to 
make a persistent study of the personalities of such members of the 
dominant race as his daily routine touches. In a way, the negro has 
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all the advantage when such contact takes place. He knows all 
about the white man: his habits, tastes, virtues and vices, and he 
has formed a shrewd estimate of his personality. This knowledge, 
however, he only dares to use in a negative way. He knows that 
not always is there an equality of footing, and all that he has be- 
come aware of in regard to the Avhite man he will be able to employ 
chiefly to guide him in the protection of his own interests. 

White people Avho have the name of dealing fairly with their negro 
associates have few difficulties with the race problem. What one 
negro knows about them every negro in the community knows. 
The white people who in the negro’s judgment have been unreason- 
able or unjust, he simply avoids. If he has to enter such employ- 
ment, he endures it for only so long as is necessary and then departs 
as silently as the Arab. We have never encountered a negro Avho 
held to the belief that parting was a sweet sorrow. When dealing 
with the Avhite man, the negro is frequently playing a part— the 
part which in his judgment is most pleasing to his white audience. 
If such entails smiles, laughter, rolling of the eyes in traditional negro 
manner, such antics are forthcoming. If he concludes that restraint 
best serves his purpose, then it becomes evident. He can be all 
things to all whites. The negro occupies an anomalous position in 
society. In regard to all the modern means of advancing himself 
he lags behind. This is due not only to his enforced inferior social 
level but also to his lack of knowledge of modern business methods. 
He lacks the ability to pursue objectives over long periods of time, 
and he is hampered by his ease of distraction. In a word, he is at a 
great disadvantage in this world which the white man has so cun- 
ningly molded to his own ends. 

In other ways the negro is far ahead of his racial rival. For one 
thing he is far shrewder. He is more observant of his adversary. 
While Ave belieA’'e that the negro views the motives of his Avhite 
associates with skepticism, this feeling does not destroy his interest 
in the objects of his emotion. This attitude is aptly shown by the 
manner in which he cajoles us into doing some of the things he 
Avants us to do. While the issue is taking form he achieves a part 
at least of his purpose. Unknown to them the negro is constantly 
cozening his white associates and Ave believe enjoying it. 

He shoAVS his true feelings toward us by his reticences. In- 
variably he tells us just Avhat he thinks Avould be good for us to knoAV 
and no more. Though our negro servants have learned all the inti-' 
mate news of the neighborhood long before aa’^c have become aware 
of anything of importance having happened, they impart this 
knowledge to us piecemeal. It is measured out to us in what they 
consider proper doses, as we break news to children. Strange to 
say, always this information Avhich they convey to us with appraising 
eyes, turns out to be founded in fact. It is never exaggerated and 
many times has been toned doAvn at its source in order that Ave 
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should not be shocked by the too sudden acquisition of knowledge. 
It would simplify our problem if we could theorize something after 
this fashion: 

Certain diseases which are common among whites occur infre- 
quentlj^ among negroes. This disparity is due to the habitual dis- 
regard which the negro displays toward all forms of disease. We 
may then assume that only those diseases tend to appear among the 
negroes which are impervious to human disregard-diseases against 
which emotional defenses are inadequate. If the white race em- 
ployed the same emotional defenses, his history of disease incidence 
would parallel that of the negro. 

While we believe that in the main this thesis is true, it is certainh- 
not subject to proof in its entirety. Several disease patterns occur 
with great infrequency in the negro, but are common in the white 
race, concerning which up to the present at least, no psychogenic 
origin has ever been suggested. It may be that in spite of present 
difficulties this theory may be more fully proven; stranger things 
than this have happened in the field of medicine in the past two 
decades, '\^^lat we believe at present, and we venture to say it is 
self-evident, is that the study of disease in the negro will advance 
rapidly all our knowledge of the psychogenic factors of disease as it 
occurs in both races. 

The two cultural levels are so different that two entirely different 
taking-off places are afforded us in our comparative study. In time 
this opportunity will be lost to us. Already in certain communities 
where the two races mingle more freely than tliey do here in the 
South, the attitude of the negro toward disease is becoming like 
unto that of the white. Those who have read Frederick Steigmann’s* 
analysis of gastric ulcer occurring in the two races at Cook County 
Hospital in Chicago, will recall the implied query as to why negroes 
must spend years in that city before they develop this disease. We 
must admit that this was no puzzle to us. It took the newcomer 
that period of time to have formed in his mind just what an ulcer 
Avas, and what it might portend. The rest Avas simple enough. 

In time aa-c in the South shall meet similar changes in onr clientele. 
The primitiA'e detached attitude toward disease and the naiA-e 
courage of the negro are bound to fall before the type of knowledge 
that is being spread abroad. The radio and the printed pages of 
advertisements Avill play their part in the story. Through these tAVo 
sources the American public deriA'cs the greater part of its medical 
knoAvledge and the negro is bound to be engulfed. We can reconcile 
our minds to that conclusion only by trying to belicA'e that the 
present unfortunate state of the public knoAA-ledge in regard to all 
forms of sickness is merely a necessary step in our progress toAA-ard 
better things. 

Much time and effort has been ei^ended in discoA'ering a geno- 
typic form of disease Avhich A\-ould distinguish such variations from 
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health as they appear in the two races. Little if any progress has 
been made in this direction. The reason is plain. Such efforts 
ha^^e confined themseh’'es wholly to physical factors, and have dis- 
regarded the psychologic element in the problem. As we have 
already stated, there is no appreciable difference in the working of 
the physiology of the white body from that of the black. It would 
be opposed to all reason to expect such differences to appear out of a 
clear sky when the two races enter what we term a period of sickness. 
^Miat has not been taken into account is the fact that each race 
carries on through its illnesses the same personality characteristics 
which distinguished it in health. That is true of the white man as it 
is true of the black man. 

The latter type only concerns us in this study. If we would truly 
seek for a genotypic form of disease in the negro, then we must take 
the sum total of his personality, and not alone the physical workings 
as they are shoAvn in his body. Whatever has been an element of 
strength remains Avith him AA'hen he takes to his bed. The same 
qualities of weakness AAdiich hampered his progress in his Avork-a-day 
life abide Avith him Avhen he is under the care of his doctor. It can- 
not be too often repeated in this search for cause and effect in the 
instance of the sick negro that AAnth him, as Avith all men, sickness is 
not a separate life into Avhich he enters shutting all the doors of his 
past life behind him. 

Nor a condition into which for some unknoAvn cause he is born 
again Avith a novel but stereotjq)ed personality. The period of the 
negro’s sickness is nothing more than the progress of his preAUous 
life, Avith all its encumbrances AAdiipped up to a greater speed bj'^ 
factors such as feA'^er, delirium, malnutrition and all manner of 
physical urgencies. Viewed in this light, aa'c have no difficulty in 
discerning a true genotypic form of disease in the negro. This 
form is not confined to any discrete infection, but molds and shapes 
the pattern of AAdiatsoeA'^er type of disease the negro encounters. 
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THE RELATIONSHIP OF ORTHOPEDIC SURGERY TO INTER- 
NAL MEDICINE.* 

By Harold Thomas Hyman, M.D., 
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In its broadest concept, modern orthopedic surgery encompasses 
the problems of the skeletal structures and the mechanics of the 

* Read before the Section of Orthopedic Surgery, New York Academy of Medi- 
cine, December 17, 1937. 
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viscera. Functional or organic involvement of these structures is of 
frequent occurrence in the daily routine of the general practitioner 
or internist, n'ho has been trained to examine patients with a con- 
sciousness of the high incidence of orthopedic problems. It is 
decidedly less frequently observed by those who examine patients 
in the recumbent position or who fail to have patients strip further 
than the waist and whose inquiries do not include observations con- 
cerning posture, the mechanics of the lower back and feet, the shoe, 
the corset, the competency of the peripheral vascular system, the 
type of gait, occupational trauma, the Uye of chair or mattress 
commonly used. 

The internist who recognizes the frequent occurrence of skeletal 
distmbance will summon the modern orthopedic surgeon with in- 
creasing frequency and satisfaction. The orthopedic surgeon who 
retains the broad viewpoint of the physician and is not afflicted 
with the shaft vision of the specialist will, with increasing frequency, 
recognize the advisability of summoning the internist to assist in 
the complications that so frequently either precede, accompany, or 
follow orthopedic conditions, most particularly those concerned 
with infection and metabolic derangement. 

In private practice the approach to an ideal interrelationship 
seems more frequently fulfilled. Hospital practice is handicapped 
by the segregation of many of the orthopedic surgeons in orthopedic 
hospitals and in the general hospital by the lack of recognition of the 
vast importance of the orthopedic service. Your program this 
evening affords an opportunity for the interchange of ideas be- 
tween orthopedic surgeon and internist. 

Acute Arttiritis. The patient wdth acute artliritis commonly 
consults the internist. In hospital practice such patients are usually 
admitted to the medical wards. All too frequently such patients 
are treated exclusively by tbe internist, whereas %’aluable informa- 
tion and assistance should be obtained from the orthopedic surgeon. 
In the acute arthritides characterized by effusion, aspiration of the 
joint is an invaluable diagnostic and therapeutic procedure. We 
internists are altogether too timid about this procedure which, if 
done by the orthopedic surgeon, should be wholly without risk. 
In the coccal infections (gonococcus, pneumococcus, streptococcus 
and staphylococcus), the diagnosis may remain in doubt until 
aspiration is performed. The laboratory findings may then indicate 
clearly the therapeutic regimen, both constitutionally and locally. 
In rheumatic fever the aspirated fluid is of negative diagnostic 
importance, but its removal often gives prompt and dramatic relief 
from pain and precludes the necessity of forcing the analgesics 
^Yhich will sooner or later disturb the digestive system and hence 
undermine the nutrition of the patient. 

In acute arthritis the internist is prone to use rest, and either 
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inadequate or excessive immobilization. Inadequate immobiliza- 
tion results in excessive pain, where snug splinting, or the applica- 
tion of plaster or traction might give complete relief. Prolonged 
immobilization may result in deformity, stiffness, limitation of 
motion, atrophy, and even ankylosis. 

With the possible exception of sulphanilamide, now under in- 
vestigation, specific drug therapy has succeeded only in giving 
symptomatic relief. The tendency of all of the forms of salicylic 
acid to result in digestive disturbance, the fear that the derivatives 
of cinchophen may not only upset the digestion but cause varying 
degrees of damage to the liver cells, and the occasional toxic effect 
of amidopjTine upon bone marrow, impels the wise physician to 
utilize drugs as infrequently as possible. One might paraphrase the 
old axiom that he is the wisest physician who knows the greatest 
number of useless drugs. 

AWiere the orthopedic surgeon has been first summoned to deal 
with the problem of acute arthritis, the responsibility must be 
shared with a competent internist. The latter must investigate the 
general condition of the patient, most particularly with regard to his 
cardiovascular status, and serve in a judicial role to interpret the 
reports and recommendations of the various interested specialists. ’ 
The present advances in the technique of artificial hjq)erpyrexia 
elevate the modern physio-therapist to a position where the ortho- 
pedist and internist, in close cooperation, may summon him with 
whole-hearted and hopeful expectation of a therapeutic result. 
The strenuous character of this therapy and the necessity of includ- 
ing care of the mechanics of the involved joint can be best accom- 
plished by the close cooperation of physiotherapist, internist, and 
orthopedic surgeon. 

The management of infectious arthritis is essentially in the hands 
of the internist. The search for the infective focus must be intensive. 
Abscessed teeth must be removed, infected tonsils must be enu- 
cleated, the nose and accessory cavities must not only be examined 
visually and radiographically, but a diagnostic lavage of the antra 
must be performed by an exceedingly competent laryngologist. 
In the absence of other findings the nasopharynx is to be scrutinized 
particularly for small pockets of pus in lymphoid tissue, as in the 
Thornwaldt abscess. The reproductive organs must also be investi- 
gated. This should include prostatic mas'sage in the male and visual 
pamination of the cervix in the female. The eradication of the 
infective focus should be performed promptly and as soon as the 
temperature approaches normal. There is no necessity for waiting 
weeks or months fearing to activate the lesion. 

It is in infectious arthritis alone that I believe autogenous vaccines 
are of genuine value. The necessity of dealing vigorously with foci 
of infection is augmented by the fear that the infectious arthritis 
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may be a precursor of rheumatoid arthritis. ^^Tiilst many believe 
that the latter is an end-stage of the former, I am of the opinion 
that the two may be differentiated by the constitutional phenomena 
to be described later. 

Of the metabolic acute arthritides, gout is tlie most frequently 
observed. It is my experience that the frequency of gout, including 
the gouty diathesis, is greatly underestimated. IITiere patients 
complain of any type of skeletal pain, including arthritis, peri- 
arthritis, synovitis, fibrositis, mj'ositis, myalgia, or even recurrent 
phlebitis,^ a search for deposits of urates, a determination of the 
blood uric acid and, finally and most important, the therapeutic 
test should be initiated. In any instance where symptomatology 
is relieved by adequate dosage of a potent preparation of colchicum, 
by which I mean sufficient to cause diarrhea, the diagnosis of gout 
or gouty diathesis should be made. The more frequently the thera- 
peutic test is done, the more frequently will the diagnosis be made. 
Such patients should be managed by the indicated dietetic princi- 
ples, by maintenance doses of colchicum, and by the weekly or 
fortnightlj'' exhibition of the time-honored calomel-saline sequence. 

In acute traumatic arthritis, the tendency towards hemarthrosis 
and subsequent stiffness or ankylosis necessitates early consultation 
with the orthopedic surgeon for the purpose of aspiration and the 
early institution of motion. Persistent or repeated bleeding suggests 
the hemorrhagic diseases such as hemophilia or avitaminosis as in 
scurN'j'. 

If traumatic arthritis is recurrent or if the trauma seems insuffi- 
cient, investigation into tlie mechanics of the joint for a local 
etiologic factor should precede the discharge of the patient. 

Chronic Arthritis. In dealing with chronic arthritis, the closest 
cooperation between internist and orthopedist is imperative. In 
the specific arthritides, such as sj-philis and tuberculosis, the manage- 
ment is e.xtraordinarily one-sided. For the most part, the luetic 
is under the care of the internist who must never neglect, particularly 
in tabes, to prevent deformity by adequate mechanical support and 
reeducational exercises. The patient with tuberculous arthritis 
is usually handled by the orthopedic surgeon who, at recurrent 
intervals, should insist on medical consultation, particularly directed 
to the detection of extension of infection in other parenchymal 
structures, to the presence 'of dissecting abscess or amyloidosis. 

In the non-specific chronic arthritides, therapeutic chaos can 
only be prevented by the insistence, whether by the orthopedist or 
internist, on a preliminary survey by the various physicians con- 
cerned. 

The necessity of differentiating between hy-pcrtropluc osteo- 
arthritis and rheumatoid or atrophic arthritis need not be stressed 
in this place. It is my opinion that hypertrophic osteo-arthritis and 
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spondylitis are essentially metabolic disorders. Trauma resulting 
from faulty mechanics is probably an important factor in the pro- 
duction and the continuance of symptoms. If uncorrected, it may 
lead to increased local or distant mechanical difficulty. 

In hypertrophic osteo-arthritis, intelligent cooperation between 
orthopedist and internist should result in complete relief of symp- 
toms almost without exception. The task of the internist is to 
reduce the weight of these patients, who are ordinarily obese, 
administer thyroid substance in dosage sufficient to raise to normal 
and maintain at normal the metabolic rate, inject potent estrogenic 
hormone at the climacteric, correct constipation and any other 
obvious metabolic abnormality. It is the function of the orthopedist 
bj”^ corrective exercises, the use of corsets, belts and other forms of 
mechanical aid, to cooperate with the internist in the therapeutic 
regimen. There are several practical points in the management of 
these patients which I wish to stress. The administration of thyroid 
must be checked by frequent estimations of the basal rate. It is 
essential, particularly for the orthopedic surgeon, to be certain that 
the rate is a basal rate and not merely a reading of oxygen con- 
sumption, performed under dubious circumstances by a technician. 
I have learned to look with grave distrust upon metabolic rate 
determinations as reported from commercial laboratories. The 
dosage of thjToid is a distinctly individual ex'periment. Any 
thyroid product put up by a reliable pharmaceutical house may be 
employed. It is the first task to raise the metabolic rate to normal 
and the dosage is the amount that is necessary in that particular 
individual to obtain the result desired. Certain patients will be 
exceedingly sensitive— others exceedingly refractory. A 'priori, 
I know of no way of distinguishing the two. In a rough Avay, 
1 to 2 gr. daily may be the dosage for the patient whose rate varies 
between 0 and —10%; 2 or 3 gr. between —10 and —15%; and 3 
to 5 gr. where the rate is below —15%. Having raised the basal 
metabolic rate to normal, the dose must then be reduced to a main- 
tenance, for continuance of the corrective dosage will lead to toxic 
manifestations. Overzealous therapy may result in the production 
of toxic symptoms from the sudden change in tempo in patients 
whose basal rate is still on the minus side. 

Another practical difficulty arises in the performance of cor- 
rective exercise. It is the greatest exception to find a conscientious 
patient who will do corrective exercises regularly without super- 
vision. The cost of supervised corrective exercise today is far 
beyond the means of even the average patient. The physio- 
therapists who give corrective exercises rarely do good massage. 
It would seem to me worth while for you who are in active ortho- 
pedic practice to establish some central institution where corrective 
exercise and massage could be adequately performed for a moderate 
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fee. I am inclined to the belief that one of the reasons for the 
popularity of chiropractors and osteopaths is the failure of the medi- 
cal profession to pro\'ide this tj^pe of service. 

In patients with osteo-arthritis, it is my belief that no other 
procedure should be incorporated in the regimen unless the lesion 
is ob\dous, or the sjunptoms fail to respond to therapy, or if they 
recur despite therapy. I am opposed to the promiscuous extraction 
of teeth, or the enucleation of tonsils, or specific therapy directed to 
the sinuses, or the injection of protein or " specific” vaccines or drugs, 
or faddist diets, unless the indication is perfectly obvious and ap- 
parent, or the patient has failed to respond to the approach ma me- 
chanical measures and the correction of metabolic abnormalities. I 
would not oppose the removal of an obviously abscessed tooth or of 
tonsils which are grossly purulent, or which have been the site of peri- 
tonsillar abscess, or where there is a clear history of onset or exacer- 
bation of the joint sjmiptoms following tonsillar infection, nor would 
I oppose therapy directed to an obviously infected accessory nasal 
sinus; but I think it is incorrect and even reprehensible for dentists 
to advise and perform extractions with promise of relieving or curing 
arthritis, or for laryngologists to remove tonsils merely because the 
patient has joint pain, or for prostatic massage to be indulged in for 
that same reason. Vaccine therapy is of no value in this tjpe of 
arthritis. Non-specific protein therapy may be of temporary value, 
but is probably not worth the pain and discomfort of administra- 
tion. Physiotherapy by means of electrical apparatus, including 
short wave, is probably not worth the trouble or expense. The 
various faddist diets, such as the alkaline diet, low protein, low 
starch, low carbohydrate, or the so-called Hay diet (which separates 
proteins and carbohydrates), are all without scientific basis or 
practical result. 

In classic rheumatoid artliritis, however, the point of approach 
is wholly different. Neither the etiology nor the pathogenesis of 
this discouraging and crippling disease seem adequately explained 
today by any of the theories or data available. I^liiJe we can give 
the patient with hjpertrophic osteo-arthritis everj' assurance that 
we can obtain a satisfactory therapeutic result, we are forced to 
confess that in the rheumatoid arthritides our prospect of significant 
accomplishment is in inverse ratio. The ominous spectre of the 
progressive deformity makes it imperative that the ph3’sician first 
consulted in rheumatoid arthritis obtain the closest cooperation 
of all available specialists and arrange a therapeutic problem that is 
immediatel.v as inclusive as possible. Infected or e\’en suspicious 
teeth should be extracted, the tonsils should be enucleated, tlie 
sinuses should be investigated, and not e.xonerated until diagnostic 
antral lavage is performed, cultures should be obtained from foci, 
vaccines should be prepared and administered, focal infection .should 
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be sought for and eradicated in the genitourinary passages, and no 
stone left unturned by the specialist group in seeking and removing 
any possible causative agent. It is the funetion of the orthopedist, 
in the active stage of the disease, to prevent deformity and ankylosis 
by the earliest possible use of corrective mechanical devices, early 
massage and passive motion, and later to institute active motion and 
corrective exercises. The functions of the internist are manifold. 
The sufferers from this disease are t3Tiified anthropomorphieally 
and psjmhologicalljG Ordinarilj’’ one deals with a patient who 
presents generalized visceroptosis, organ inferiority, and an auton- 
omie imbalance with characteristic vasomotor instability. The 
resistance of these patients must be enhanced b}’- the use of a high 
calorie diet rich in vitamins and the various organic elements. If 
there is any doubt about the absorption of the latter, the vitamins 
should be artificiallj^ administered hy mouth or even parenterally, 
and augmented by the use of direct sunlight or ultraviolet radia- 
tion. ^ATiere, as so frequently occurs, secondarj’^ colitis develops, 
the absorption of the vitamin products and the minerals, particularly 
calcium and iron, may be insufficient; under which circumstance, 
transfusions and the injeetion of soluble preparations directty into 
the tissues must be practised. Whilst mj'’ experience is limited, I 
am inclined to believe that this dread colitis, which so commonly 
depletes the sufferer from rheumatoid arthritis, maj’^ possibl}'’ be 
prevented by the use of a tight abdominal binder opposing* the dis- 
tention and ptosis in the atonic bowel. 

Though it may seem a far cry to jmu who are interested primaril}'’ 
in organic medicine, I am quite convinced of the important role of 
the psyche, both as an accessorj'- etiologic factor in the onset of 
rheumatoid arthritis 'and as a potent factor in the course of the 
disease. Situational difficulties and internal conflicts attending the 
onset of the disease will usuallj'- be uncovered, if a s.vmpathetic 
rapport exists between doctor and patient. The correction of the 
psychologic situation may prove to be an important factor in the 
management of the patient. In the course of the disease, with the 
protracted therapy, the disappointments and the remissions, the 
morale of the patient must be maintained. It is impossible to sustain 
nutrition or perform adequate corrective exercise in a disgruntled 
and disheartened individual. It is as necessary'’ to splint the psj^che 
as it is to use mechanical appliances on the troubled joint. The 
physician who neglects this aspect in therapy is doing a serious 
injustice both to patient and self. 

How much is actually accomplished by specific therapy in rheuma- 
toid arthritis, is, as j'^et, unlmown. The disease tends to progress 
through remissions and exacerbations to an arrested phase. Usually 
the patient, and often times the observer, will be tempted to attribute 
any accompanjdng successful result to the concomitant therapeutic 
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measure. In all likeliliood the meticulous protracted attention of 
the orthopedic surgeon and the equally undramatic, but sjTupa- 
thetic, general constitutional and psychologic care by the practitioner 
are the more potent, but less featured, therapeutic'measiu’es. 

In the arrested stage of rheumatoid arthritis, the orthopedic 
surgeon comes into his great glory— for here, once the disease has 
been simely and certainly arrested, the alleviation of sj-mptoms, the 
correction of deformity, and the rehabilitation of the patient by 
indicated procedures, either fusion or arthroplasty, rank amongst 
the great surgical triumphs of modern times. Equally superb is the 
extraordinary teamwork and technical skill that has been evolved 
by the orthopedic surgeon. Infection is no longer countenanced and 
operative reactions to prolonged and gigantic procedures are 
virtually negligible. 

In rheumatoid arthritis, as in h\-pertTophic osteo-arthritis, drugs 
are used simaptomatically. The coal tars may be employed liberally, 
pro\'ided they do not interfere with digestion. It is my invariable 
and infrangible rule never to use cinchophen or any of its derivatives, 
including atophan and tolysin, for I never again want to see any 
patient with degenerative hepatitis, whether or not the direct 
relationship between the cinchophen and tlie hepatitis has been 
scientifically proven. I do not believe iodides, either in organic or 
inorganic form, perform any function in the dissolution of the 
patliologic process, though I must confess that there are patients 
who report that they feel better when they take iodides, even though 
there is no evidence of sj'philis. The value of sulphanilamide re- 
mains to be demonstrated. I have never seen any of the “miracle” 
drugs work, whether these were of domestic origin or imported from 
the Continent with the usual uncritical testimony that appears 
without adequate data in foreign medical journals controlled by their 
advertisers. There is no reason that pharmacologic substances 
readily absorbed by mouth or rectum should be given parenterally 
or intravenously, other than the desire of the injector, for what- 
e\'er reason, to keep the patient in constant attendance. Except 
for symptomatic and psychologic relief, I do not believe that the 
physiotherapists have a significant contribution to make, and I 
know that the chiropractors and osteopaths constitute a genuine 
menace to patients in this category— state legislatures to the con- 
trary, notwithstanding. 

As to the status of climatotherapy in atrophic arthritis, it is 
doubtful whether the popular wave of enthusiasm is justified by tfie 
results. In advising climatotherapy, we may be merely running 
away from our problem. Its good results may be either the .spon- 
taneous remission of the disease or else a purely psychologic phen- 
omenon resulting from tlie e.scape of the patient from the tension 
and the strain of urban life. -Many sufferers from rheumatoid 
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arthritis present a pathetic spectacle. Arriving sans teeth, sans 
tonsils, sans hope and sans pocketbook, without an adequate pre- 
liminary survey, they wander from pillar to post, usually selecting 
that pillar or that post where the emptiest drum makes the loudest 
noise. It is small wonder that so many of them, discouraged^ and 
disconsolate, as the result of their medical mismanagement, either 
abandon hope and accept chronic invalidism and pathetic deformity, 
or else seek relief in the hands of the ever-present charlatans and 
fakers. 

Postural Strain— Faulty Body Mechanics. Postural strain and 
faulty body mechanics account for a huge incidence of the skeletal 
symptoms encountered in every-day practice. The upright position, 
the violation of mechanical principles in the modern vogue as to 
shoeing, carriage, corsetting and sitting have given rise to a vast 
repertory of skeletal pains as the result of the abuse of the muscles, 
joints, and ligaments. 

The pain in acute foot strain may be sufficientl.y severe to simulate 
claudication, and the spread from this mechanical derangement may 
be referred to the calf, thigh, or even the lower back. As a result 
of the lack of orthopedic consciousness in the mind of the prac- 
titioner, these widespread disturbances are treated as vascular 
disease, arthritis, muscular rheumatism, and every manner of 
therapy introduced except the simple and curative support. Nor 
is it sufficient for the therapist to be content with the simple relief 
of symptoms. To prevent recurrence and adequatelj^ manage these 
strains, the cause must be sought to determine whether this is a 
misuse of a normal structure, an occupational strain, or a compensa- 
tory derangement as the result of a shortened leg, or a tilted pelvis, 
a plantar wart, a painful bunion, ill-fitting shoes, incorrect seating, 
the strain resulting from a long-continued application of the foot 
to the gasoline pedal on a long motor trip, and so forth. Where there 
is doubt as to the diagnosis, the therapeutic test of firm strapping, 
with or without manipulation, by a competent orthopedic surgeon 
may settle the diagnosis far better than a multiplicity of laboratory, 
radiographic, and specialist examinations. In peripheral vascular 
disease, it is almost the rule that such patients will suffer mechanical 
strain. Even in the presence of diminished or absent oscillometer 
readings and all of the clinical phenomena of impoverished circula- 
tion, therapy directed to foot mechanics may give rise to striking 
relief of symptoms. 

In the disabilities of the lower back, resulting from postural 
strain, it is almost the exception to find that the patient has received 
adequate orthopedic care unless all other methods of therapy have 
been exhausted. Obstetricians and gynecologists are all too prone 
to the belief that lower back pain results from gynecologic ab- 
norrnalities in the uterus particularly. Many patients are subjected 
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to a surgical procedure under this misconception. The temporary 
relief that follows is the result of the rest in bed rather than the 
operative procedure, and the sjTuptoms recur as soon as the upright 
position is resumed. 

Even in the presence of marked hjTiertrophic osteo-arthritis, 
adequate postural treatment and the use of corsets, both in the 
male and female, may give prompt relief of symptoms despite 
marked radiographic evidence of bony involvement. Where lower 
back pain exists, the first thought should be toward the correction 
of postural strain and the orthopedic surgeon should be the first 
consultant rather than to have these patients run the gamut of a 
medical work-up and the unnecessary ministerings of dentist, 
laryngologist, physiotherapist, chiropractor, osteopath, or dietitian. 

The diagnosis and treatment of acute back strain, with or without 
radiculitis, is oftentimes woefully mismanaged in general practice. 
Most often the severity of the symptoms misleads the practitioner 
to the belief that he is dealing with a nerve lesion, colic or emboliza- 
tion. Therapy, for the most part, is misguided and usually con- 
sists in the overliberal use of sedatives and narcotics; when an 
intelligent orthopedist, by the use of manipulation, traction, and 
mechanical therapy, by postural treatment, the uSe of a Bradford 
frame, or a plaster jacket, may give prompt and rapid relief without 
the exliibition of any of the powerful analgesics. "VNdien the pres- 
ence of radiculitis, particularly of sciatic distribution, accompanies 
postural strain or hjqiertrophic osteo-arthritis, the diagnostic 
acumen is usually further impaired and therapy even more obviously 
misdirected. Under these circumstances the neurologist rather 
than the orthopedic surgeon is consulted. The cord is investigated, 
spinal fluid is obtained, epidural injections practised, usually with- 
out permanent relief and certainly without effect on the underlying 
postural strain. The patient, battered and weari', demoralized by 
overdosage witli sedatives and narcotics, often resorts to the chiro- 
practor or osteopath in slieer desperatioii. The cause for the failure 
of the practitioner to recognize abnormal body mechanics most often 
resvdts from his method of examination. The hospitalized patient 
is seen in bed and rarely made to stand so tliat the mechanics may 
be observed. In private practice the patient is usually e.vaniiticd 
stripped to the waist so tliat it is only by chance that the lower 
extremities receive even a casual examination. Even under the 
optimum circumstances of medical practice in the wards of our most 
enlightened institutions, the most exiiaustive notes on charts lyill 
be found and all manner of complicated laboratory examination with 
little or usually no comment concerning the body racclianies. 

The transition from faulty body mechanics to traumatic arthritis, 
peri-arthritis, fibrositis, and the phenomenon of frozen joint, i.s by a 
graduation so slight as to be impcrceptildc. Probably no postural 
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strain occurs without some organic change in the skeletal structures. 
By whatever name one cares to designate the condition^ one meets 
frequently with skeletal pain, whether in the shoulder, spine, lower 
back, or tarsus, in which the only demonstrable physical sign is 
interference wiBi function and stiffness varying from the slightest 
degree up to and including almost complete ankylosis. Radio- 
graphic evidences of pathologic change may be minimal or absent. 
The patient is often relieved rapidly and dramatically by accidental 
trauma or purposeful manipulation which, in the later stages, must 
be performed under anesthesia. This sjmdrome is apparently 
unrelated to infection or metabolic disease, and will show no therar- 
peutic response to any form of therapy other than manipulation. 
Until recent times manipulation has been neglected and even com- 
pletely ignored by those of us in general practice. There is no doubt 
but that the consciousness of tlie orthopedic surgeon was aroused 
originally by the success of the bone-setters, the early manipulators, 
and more recently the chiropractors and the osteopaths. This 
latter group have undoubtedly performed their miraculous “cures” 
in individuals who have been misdiagnosed and mistreated by the 
practitioner or internist. As the result of the failure of the latter 
to recognize fibrositis, either the patient himself— disgusted with 
legitimate medical practice— seeks the chiropractor or the osteo- 
path or, what is even more reprehensible, the practitioner refers 
the patient to the manipulator or else passively consents. Those of 
us who are in the general practice of internal medicine must be 
educated to the knowledge that the modern orthopedic surgeon in- 
cludes manipulation in his therapeutic armamentarium, and is more 
competent, if less lusty, in his management of these mechanical 
conditions. If the internist or practitioner chides the orthopedic 
surgeon concerning the introduction of manipulation into his 
specialty, I would suggest that he be reminded that digitalis was 
introduced into medicine by the investigations of William Withering 
into the brew of an old herbalist. 

It would be amiss to leave the discussion of lower back pain 
without mention of the organic phenomena which may be responsible 
and which include spondylolisthesis, herniation of the nucleus 
pulposus, metastases from carcinoma, and the fascial abnormalities 
that have been recently stressed by Ober. From personal experience 
alone I am of the opinion that many patients suffer from some type 
of dislocation of the vertebral structures, most likely involving the 
articular facets. Whichever of these mechanisms is operative, this 
type of skeletal distress will rarely, if ever, yield to the ministerings 
of the dentist, laryngologist, immunologist, urologist, physio- 
therapist, dietitian, or drug-therapist, and a result will not be ob- 
tained until the orthopedic surgeon is consulted. 

In the diseases of the peripheral vascular system the necessity for 
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ortliopedic consultation has been stressed elsewhere. The orthopedic 
surgeon, should he be first consulted by these patients, must, insist 
upon the cooperation of _ the internist, particularly where there 
exists any of the metabolic abnormalities such as diabetes, or evi- 
dence of cardiovascular renal disease. 

In the varicosities involving the lower extremity, there are times 
when pooling of the venous blood, shunting of the arterial bIPod 
and the resulting deficient oxygenation leads to cardiac dyspnea as in 
arteriovenous aneurysm. If this sjmdrome were more particularlj' 
sought, records of observations would be more complete. 

Recurrent migrating phlebitis is a baffling problem upon which 
internist and ortlropedist collaborate. I believe that local trauma 
to the foot, resulting from a combination of faulty shoeing or minor 
contusion or abrasion, in the presence of dermatophytosis is an 
important etiologic factor. This is recognized in lymphangitis and 
lymphadenitis of the lower extremity, and this mechanism may be 
an equally important factor in migratory phlebitis. Whether or not 
this is true, the therapy in migratory phlebitis should include elimin- 
ation of the dermatophytosis and careful instruction as to the care 
of the feet. A second important etiologic factor in migratory 
phlebitis is gout and the gouty diathesis. Here the therapeutic 
test mentioned above is the best guide. Focal infection may play a 
dominant role in the pathogenesis, not only of phlebitis, but also of 
endarteritis. 

In clinical medicine, skeletal abnormalities may gi\'e rise to symp- 
toms that simulate underlying visceral disease. The scalenus 
syndrome may suggest peripheral vascular disease or cord tumor; 
slipping rib, as described by Eli Moschcowitz, may resemble chole- 
lithiasis -svlien right sided, particularly during the last raontlns of 
pregnancj', and, when left sided, the anginal syndrome. The 
radiculitis accompamung cervical spondylitis may give rise to pre- 
cordial pain of an anginal or pleuritic nature. Albuminuria resulting 
from a lumbar lordosis has resulted in the anxiety- and discomfort 
associated with the prognosis and tlierapy of a serious nephropathy. 

hlechanical disturbances of the internal viscera may justly be 
included in a survey of orthopedic surgery. Gastro-visceroptosis, 
particularly as a manifestation of a universal ptotic habitus, may 
give rise to the widest variety of symptoms simulating all types of 
organic or glandular disturbance, ^^^^en full blown the sj-ndromc 
exists in angular individuals who are underweight. Such patients 
appear almost cachectic, the complexion is muddy, there are rings 
under the eyes, the blood pressure is low and the basal metabolic 
rate is low, contrary to e.xpectation. All complain of asthenia, and 
in the women there may exist amenorrhea and sterility, TJicsc 
patients suggest the syndrome of pituitary cache.xia or Simmonds 
disease, of which this is perhaps aformcfrnstc. It is from patients 
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of this type that the group of individuals with rheumatoid arthritis 
develop. • Such patients usually visit the gastro-enterologists and 
dieto-therapists for high calorie feedings, the endocrinologists for 
substitution therapy, the gjmecologists for manipulative or opera- 
tive treatment for retroversion, retrocession, or sterility, until, in 
sheer disgust, they give up completely their quest for health. The 
intelligent cooperation of internist and orthopedist should obtain 
extraordinary relief for these patients. If they will consent to 
prolonged institutionalization and the time-honored Weir Mitchell 
rest cure with corrective exercises, particularly relative to costal 
breathing, they may frequently gain considerable weight with com- 
plete loss of their symptoms. Pregnancy is usually associated with 
a great sense of well-being, but may be followed by more striking 
asthenia and cachexia if a prolonged postpartum rest is not pre- 
scribed. 

This presentation has been devoted to a cursory and sketchy 
summary of the problems common to clinician and orthopedic 
surgeon. Many of my happiest experiences in clinical practice have 
resulted from this inter-relationship. Your invitation to me to- 
night is indicative of your understanding and willingness to co- 
operate with those of us who practice internal medicine. I trust 
that this summary may serve to interest my own colleagues more 
intimately in the problems dealt with so competently by the ortho- 
pedic surgeons. 


THE EFFECT OF PRONTOSIL AND RELATED COMPOUNDS 
UPON THE CHEMOTROPISM OF LEUKOCYTES.* 

By Dale Rex Coman, M.D., 

PHILADELPHIA, PA. 

(From the Department of Pathology, School of Medicine, University of 

Pennsylvania.) 

Since the adoption of prontosil and related compounds as thera- 
peutic agents, question has arisen as to their mode of action. Other 
than a slight retardation of growth, Colebrook and Kenny^ found 
no evidence of bactericidal activity in their work Avith prontosil 
and streptococci. Nor Avere they able to demonstrate any “im- 
mune response” exeited by the drug. Long and Bliss® confirmed 
the results of Colebrook and Kenny in experiments in vitro, and 
from in vivo data were of the opinion that the results obtained in the 
treatnaent of infected mice could not be attributed entirely to a 
bacteriostatic action on the part of these substances. McKinney 
and Mellon® eoncluded that their work AA^as opposed to the concep- 
tion of a direet action of the drug on the organisms. 

* This investigation was aided by a grant from the Committee on Therapeutic 
Research of the Council on Pharmacy and Chemistry of the American Medical 
Association. 
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Since, then, it seems evident that the therapeutic action of these 
compounds does not depend upon the direct destruction of. the 
organisms, other modes of activity must be supposed. The possi- 
bility of increased antibody formation might be considered, or 
accelerated activity of the reticulo-endothelial system, as suggested 
by the work of Davis, Harris and Schmeisser.- Another possi- 
bility that suggested itself was that these chemical agents might 
excite a strongly positive chemotropic response by the leukocytes 
and hence lead to increased phagoc^dic destruction of the organisms. 
The following experiments were undertaken to determine whether 
or not such an action could be demonstrated. 

Method. PoljTnorphonuclear leukocytes were obtained by injecting 
ph 3 ^sioIogic saline solution into the peritoneal cavities of rabbits and vith- 
draving the fluid from 3 to 5 hours later. By lightly centrifugalizing this 
exudate and pouring off the supernatant fluid, a dense suspension of leuko- 
cytes was obtained. The cells were then suspended in plasms. The latter 
was procured by ndthdranung 10 cc. of blood from the rabbit’s heart and 
throning the ceils down rapidly in the centrifuge. The supernatant plasma 
was prevented from clotting by keeping the tubes packed in ice. A drop of 
the cell-plasma suspension was placed upon a coverslip and allowed to 
spread over a slide, upon which w'as the substance to be tested. In each 
instance this substance was placed upon the slide in the form of a tiny drop 
of less than 1 mm. in diameter and allowed to dry. 

The directional movement of the leukocjdes was then determined in 
relation to this drop of the test substance. The preparations were exam- 
ined under the microscope at 37.5® C. and the paths of the leukocjdes were 
charted by recording on paper their positions each minute for 10 minutes, 
through the use of a drauung ocular. 

The measure of chemotropism adopted in these experiments was tiie 
number of inicra per minute a cell moved toward, or away from, the test 
substance. This was computed by measuring the distance of tlie ceU from 
the edge of the drop of test substance at the first and at the last obsen^a- 
tions. The difference between these two figures was divided by the num- 
ber of minutes. The result was the number of microns per minute actuali}'' 
traversed bj' the cell toward, or awaj’' from, the test object. For example, 
if the position of a cell is 160 microns from the rim of the test object at the 
commencement of the obsers’ation period and 60 microns froin it at tlie 
end of the 10-minute period, it has approached the substancc a distance of 
100 microns. This figure diwded by the time (10 minutes) gives a chemm 
tropic value of +10 microns per minute. A cell whose final position is 
more distant from the test substance than is its initial position has a nega- 
tive value. In anj' experiment or group of experiments the result is ex- 
pressed as the mean chemotropic value of all the leukocytes obseri’ea. 1 iip 
values obtained for strong^ attracting substances, such as staphj'Iococci, 
range from 10 to 15 microns per minute. Repelling substances give equallj* 
great negative values. _ , -i i i 

This method was used to test the chemotropic effects of prontosil, sulpli- 
anilamide and setazine. 

Experiments. In the first set of experiments prontosil soluble was 
used. This is the 2.5% red dye solution. It is the disodium salt 
of d-sulphamido-phenjd 2'-azo, 7' acetylamino-T hydroxj-naphtha- 
lene-3'; 6' disulphonic acid. The preparation emploj’cd was that 
of Bayer (“ Prontosil-Losung, Bayer”). This solution was adsorbed 
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to finely powdered kaolin.* The kaolin was left in contact with the 
prontosil for 15 to 30 minutes. The kaolin particles were then 
throw down in the centrifuge and a tiny drop of the resulting 


Table 1. — Chemotbopic Effect of Peontosil and Setazine. 


(Chemofcropic effect of prontosil adsorbed on kaolin, carbon and hemolytic strep- 
tococci. No attraction of leukocytes is present. Setazine gives a slight attrac- 
tion. The value in each instance is based upon 8 preparations.) 


^^can value of 
cliemotropism in 
microns per 

Test substances. minute. 


Prontosil on kaolin —2.5 

Kaolin control —4.1 


Prontosil on carbon +0.1 

Carbon control +0.3 

Prontosil on streptococci +0.G 

Streptococci control +1.8 

Setazine +2.1 



^ticida drawing of the paths of 10 leukocytes during a 10-minute 
period of observation. The shaded area represents part of a clump of hemolytic 
strej^ococci which had been treated with prontosil. The chemotropic value of 
this field IS -0.6 micron per minute, i. e., there was no attraction, 

* It has^ previously been shown that kaolin is a satisfactory adsorbing agent for 
chemotropic substances.^'’ 
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hea\'j' suspension was placed upon a slide and allowed to dry. 
The kaolin was stained pink by the prontosil and after the prepara- 
tions were made, the dye was seen to diffuse slowly into the sur- 
rounding medium. A control drop of kaolin in double-distilled 
water was made upon the same slide a few millimeters away. 

In 8 experiments with kaolin plus prontosil the mean value of 
chemotropism was —2.5 micra per minute based on 191 cells. In 
the control fields containing kaolin alone, the value was —4.1 micra 
per minute for 105 cells. The prontosil, then, had apparently 
slightly decreased the negative chemotropism of kaolin, by 1.6 micra 
per minute. To determine whether or not the difference betAveen 
the control and test figures was significant the standard error was 
computed for each set of figures. The mean and standard error 
based on the 191 cells of the kaolin-prontosil fields is —2.5 0.36. 

The mean and standard error based on the 105 cells of the kaolin 
control fields is —4.1 ± 0.57. The difference with its standard 
error is 1.6 0.67. Consequently there is a real difference between 

kaolin prontosil and the kaolin control, since the difference is more 
than twice its standard error; equal or greater differences would 
occur by chance only twice in 100 times.'* Hence prontosil, though 
it did not bring about positive chemotropism, did slightly decrease 
the negative chemotropic effect of kaolin. 

Similar experiments were conducted with carbon particles as the 
adsorbing agent for the prontosil solution, using untreated carbon 
as the control. Eighty-two cells were examined in the carbon- 
prontosil fields and 76 cells in the carbon control fields. The cells 
in the carbon-prontosil fields gave a chemotropic value of 0.1 micron 
per minute toward the test substance. The control series gave a 
figure of 0.3 micron per minute toward the carbon. In other words, 
both control and test substances showed essentially indifferent 
movement of the cells. The standard errors were 0.53 and 0.<1 
respectively, and the difference between test and control values 
was found to be insignificant. 

Though prontosil did not attract leukocA'tes, yet it seemed not 
unlikely that it would increase the chemotropic effect of streptococci 
when these were treated with the dye. Therefore in the next set of 
e.xperiments, a strain of hemol\'tic streptococci. No. 1048, was 
employed. Preparations were made consisting of the streptococci 
from broth cultures, rvashed several times in double-distilled water. 
These organisms were allowed to remain in the 2.5% prontosil 
solution for periods varying from hour to overnight, after which 
they were washed once and then placed on the slide. The control 
on the same slide consisted of washed, but otherwise untreated, 
streptococci. The results are based on S experiments and a total 
of 97 Icukocj-tes in the microscopic fields containing streptococci 
treated with prontosil, and 98 lcukoc>-tes in the control field.s. 
The cells in the streptococci-prontosil fields showed a positive chemo- 
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tropic value of 0.6 micron per minute. The control cells moved 
1.8 micron per minute toward the untreated streptococci. The 
standard errors were 0.68 and 0.52 respectively, and -the difference 
between these figures was found to be insignificant by application 
of the statistical method referred to above. 

In another group of experiments, preparations were made with 
sulphanilamide (Merck). Sulphanilamide is para-amino-benzene- 
sulphonamide. Crystals of this substance in double-distilled water 
were employed. In every instance, the leukocytes were apparently 
paralyzed by the concentration of the drug used. The cells failed 
to move in the neighborhood of the sulphanilamide crystals and 
would often appear to float in the plasma, suggesting a pos.sible 
liquefaction of the plasma gel. 

Similar preparations were made using setazine crystals. Setazine 
is the benzoyl derivative of sulphanilamide (Merck). Two hundred 
and seventy-six cells were followed in 8 preparations. It was found 
that the cells were attracted toward the setazine at a rate of 2.08 mi- 
crons per minute. The standard error was 0.18. When compared 
to a mean of zero, the figure for setazine is significant, although in 
several of the preparations there was no attraction. 

Summary. Experiments have been conducted using prontosil 
adsorbed on kaolin, carbon and streptococci in an attempt to deter- 
mine the chemotropic effect of the drug for polymorphonuclear 
leukocytes. Leukocytes were obtained from the peritoneal cavity 
of the rabbit. Although the prontosil slightly reduced the negatively 
chemotropic effect of kaolin, it did not cause a positive chemotropic 
response. Adsorbed to carbon and to streptococci the prontosil 
did not alter the directional movement of the leukocytes in relation 
to the adsorbing agents. There is, then, no evidence from these 
experiments that prontosil attracts leukocytes. 

Experiments in Avhich sulphanilamide was used as the attracting 
substance showed that this substance, in the concentrations used, 
exerted a toxic effect upon the leukocytes which was expressed in a 
cessation of their movements. 

Experiments using setazine as the source of attraction showed 
that this substance exerted only a weak attraction for the leukocytes 
and this rvas not constant. 

It seems unlikely from these experiments that the therapeutic 
action of these drugs is due to an increased chemotropism of poly- 
morphonuclear leukocytes. 
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BOOK KEVIEAVS AMD KOTICES. 


A Method of Anatomy. Descriptive and Deductive. By J. C. Boileau 
Grant, M.C., M.B., Ch.B., F.R.C.S. (Edin.), Professor of Anatom 3 ' in 
the University of Toronto. Pp. 650; 564 illustrations. Baltimore: Wil- 
liam Wood & Co., 1937. Price, S6.00. ‘ 

Under the above title the author has produced a book on human anatomj'^ 
designed chiefly for use by the medical or dental student in connection vitli 
dissection. The structures of the human body are described by regions 
rather than by sj^stems and there are sporadic directions for the dissection 
of certain structures. 

In his preface Grant states that his purpose is to present human anatomj^ 
in such a vf&y that the student, by learning to correlate facts bj' stud 3 dng 
them in their mutual relationships, will be led “ inevitabty to the appre- 
hending of the underlying principles involved and the ‘raison d’etre’ of 
such relationships. The student will thus learn to reason anatomic- 
ally . . . And again he says; “The book is meant to be a working instru- 
ment designed to make Anatomy rational, interesting and of direct appli- 
cation to the problems of medicine and surgery.’’ 

Thus, instead of a conventional, systematic description, a running account 
of each region is given, in which he brings out ratlier strikingly, and with 
the aid of simple line drawings and explanatory diagrams (some of which 
are of the nature of animated cartoons), the principal features of the region, 
always attempting to correlate structure with function; and adding salient 
embryologic data, and brief clinical applications. Perhaps the most successful 
contributions consist in the bringing of ligaments to life, and in the inter- 
esting treatment of the joints, particularly of the hand and foot. 

Follonnng the lead of the latest edition of Cunningham, the nomenclature 
as revived by the British Anatomical Association (B.R.) is used. B''ith 
Toldt’s Atlas employing a special German Revision (N.K.) while all others 
except the British writers adhere to the internationally adopted B.AhA., 
the terminolog 3 " appears to be reverting to chaos. Since there is a new 
international committee at work on a revision of the B.N.A. this out- 
cropping of nationalistic nomenclature rebellion seems regrettable. 

Just what place the book will find is difficult to predict. It is not com- 
plete enough to replace, for medical students, the S3'stcmatic textbooks and 
atlases and is rather too extensive to be used generally ns an addition to 
them. Possibly its most important mission will be to stimulate the estab- 
lished te.vtbooks of anatom 3 ' to adopt a more functional standpoint, and to 
introduce more anal 3 'tical and explanator 3 '’ diagrams.^ It is a readable 
account of anatom 3 ’, and it brings out many anatomic facts in such ati 
interesting and striking wa 3 ’ that the 3 ' seem to assume a new significance. 

E. 0. 


Manu.'^l of Clinical .\nd Laboratory Technic. B3’ Hiram B. Belss, 
A.B., M.D., F.A.C.P., Associate Professor of Medicine, College of Medi- 
cine, Univcrsit 3 ' of Cincinnati, and TLiphael Isaacs, A.M., M.D., 
F.A.C.P., Associate Professor of Medicine; Assistant Director of the 
Thomas Homy Simpson Memorial Institute for Medical Research, 
Universit 3 ’ of Michigan. Pp. 141. Philadelphia: W. B. Saunders 
Compaiw, 1937. Price, SI. 50. 

The fifth edition of this manual has liecn rcvi.«cd to include several of the 
newer diagnostic jirocedurc.s, especially in hematologic terhnifiuc. Ihe 
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volume compares favorablj'’ with similar technique manuals issued by the 
larger hospitals^ for their interns. It shares their advantages of covering 
much territorj’’ in a small compass and their disadvantages of being incom- 
plete both as to subject matter and details of technique and interpretation. 
It includes, as formerly, sections on history taking and routine physical 
e.xamination, on clinical laborator}’- technique, on technical ward procedures 
and tables of nutrition values. No attempt is made to cover the bacterio- 
logic, serologic or chemical laboratorj^’ technique e.vcept for such procedures 
as might be carried out in an office practice. J. F. 


Le TRAITE^rE^^^ DE la TunEnCULOSE-PuLMONAIRE PAR LA Tuberculine. 

By Dr. M. Jaquerod (Leysin). Pp. 43; 2 plates, Lausanne: Libraric 

Payot & Cie., 1937. Price, 2.50 Sw. fr. 

The author concludes from extensive clinical experience that tuberculin 
treatment, in jwoperly selected patients, is an effective supplement to rest 
therap}- and collajjse measures. Repeated warning is given against 'the 
indiscriminate application of tuberculin. It should be rigidly restricted to 
the patient with chronic afebrile, torpid disease. However, about a quarter 
of all cases of tuberculosis are considered suitable. No extravagant claims 
arc made, and the author’s discussion is persuasive, although no experi- 
mental or statistical evidence is pre.sented. The details of treatment are 
described in simple fashion in this volume. 

H. I, 


Artificial Fe'V’ER. Produced by Phj^sical Means; Its Development and 
Application, By Clarence A. Neysiann, A.B., M.D., F.R.S.M., Asso- 
ciate Professor of Ps 3 Thiatry, Northwestern University Medical School; 
Honorarj'’ Professor of Medicine, National University of Me.\'ico, etc. 
Pp. 294; G8 illustrations and 21 tables. Springfield, 111.: Charles C 
Thomas, 1937. Price, .$6.00. 

During the past 10 years much work has been done on artificial fever 
produced by phJ^sical means. Dr. Neymann has compiled the results of 
this research in an interestingly Amtten and welcome book. Important 
statements are italicized or printed in heavy type. The paper, printing, 
illustrations, charts and binding are very good. There are several minor 
t 3 ’-pographical errors. The price is high for 300 pages. 

The first 2 of the 15 chapters deal with basic theories, principles and the 
history of h 3 ^perpyrexia. The author points out that the production of 
artificial fever was not a haphazard affair, as several lay articles would have 
us believe, but was the result of the carefully thought-out researches of 
Neymann and Osborne. This fact is mentioned no less than six times in the 
first 100 pages. 

The next 3 chapters deal with the physiology and technique of hyper- 
P 3 T’exia. Here the emphasis on rectal temperature control of the patient 
and many treatment details are valuable. Neymann is convinced that his 
method (electromagnetic induction) is the best, and he offers arguments for 
it and against the other means^ of producing fever. The book could be 
improved by a’ more complete and unbiased discussion of air-conditioned 
and infra-red cabinets. 

The remainder of the book considers the treatment of individual diseases 
with artificial fever therapy. Separate chapters are allotted to Paresis, 
Tabes and Cerebrospinal Syphilis, Primary and Secondary Syphilis, Multi- 
ple Sclerosis, Chorea Minor, Arthritis, Gonorrhea, and Asthma. Each 
chapter contains brief historic and clinical discussions of the disease which 
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have a doubtful place and value. The technique for each condition is 
covered especially as fo the range of temperature, duration and number of 
treatments. The author states clearly what may be expected of fever 
therapjc Wlien other therapy is mdicated, as in S3^phi!is, Dr. Neymaan 
strongly recommends it, but at times with insufScient detail. He frankly 
rates p3Texia as ineffective alone in early syphilis, a commendable con- 
serimtism. The chapter on gonorrhea is well written in spite of the author's 
limited experience of onlj' 3 cases. ' 

Throughout the work, a discursive and conversational style, anecdotal 
technique in case description, a disposition to generalize, often sweepingty 
on an e.xperience or two and occasional loose statements about results, 
detract from the value of the work as a scientific contribution. Nonetheless 
overenthusiasm is avoided to the extent that non-fever methods get em- 
phatic endorsement whenever applicable. 

There is an excellent bibliography of 556 references. This book should 
be read by all phj^sicians and technicians doing fever therapy work. It 
will give the general practitioner a surve3' of the indications, results to be 
e.xphcted and the limitations of h3^perp3Texia, but he should not e,xpecfc an 
unbiased discussion of the means of producing fever. J. F. 


Heart Disease in General Pr.vctice. By Paul D. White, A.B., M.D., 

Assistant Professor of Medicine, Harvard University Sledical School. 

Edited by IMorris Fishbein, M.D. Pp. 338; 45 figures. New York: 

National Medical Book Company, Inc., 1937. 

In his preface tlie author states that he has compiled “a brief but practical 
and forceful summary of our present knowledge of the diagnosis, prognosis, 
and treatment of heart disease.” The_t3q)e of presentation throughout the 
main part of the book is that of questions and answers. In all, 152 ques- 
tions are asked and ansAvered. Sample questions are as follows; Is indi- 
gestion” caused b3' heart disease? Of what value is blood pressure de- 
termination? Of Avhat relathm A^alue are the so-called labora_tor5' methods 
in cardiovascular examination? (the answer of this is given m percentage 
figures), Ma3^ the “cardiac” child go to school? 

In addition to the main part of the book, there is an appendix of 43 pag 
devoted to the proper handling of cardiovascular emergencies or len 

There is undoubtedl3' a great need for books of this type, not 
heart disease liut in practically ever3' field of clinical medicine. 
is preeminently fitted for his task, not onty b3" Tirtue of his compr 
and accurate knowledge of the subject and his ® ^ > 

his experience in giiung courses for physicians. The less a practi lo 
has to deal with heart disease knows about it, the more he needs t • 

After he has learned the answers to the 152 questions, he will at lea.s^ lar e . 
good start. 


Biologic.al .vnd Clinical Chemistry. By M.ATraEW . 

istry in the Long Island College of .fled cine, 
Brooklyn, N. Y. Pp. 770; 21 illustrations and 58 tables. 1 Inlndelphm. 


Steel, Ph.D., 

Professor of Biochemistry in the Long 
Brookl3’n, N. Y. Pp. 770; 21 il 

Lea & Febiger, 1937. Price, S8.00. . , 

In this book “the author has attempted to blend theoreticva! i 

biochemistri- and biophysics with chemical patholog}’ „ ‘d 

methods.” The student is taught to use hinnself ns a ‘^hmcal ■ J ' ‘ 
perfonn on liimseif the maiii’ tests that are used m y 

patient. Emphasis is laid upon the chemical separations that • . 
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patliologic processes, rather than upon general biochemistry. A large 
number of experiments are detailed to illustrate the subject matter of the 
text. The book is readable and no doubt fulfills the purpose for whwh it is 
intended. 


Journal of Neurophysiology (Issued Bi-monthly), Vol. I, No, 1, Janu- 
ary, 1938. Editorial Board: J. G. Dussun db Barennb 0[^nle), J* !'• 
Fulton (Yale), E. W. Ger.aud (Chicago), with an Advisory Board of 25. 
Pp. 85; illustrated. Springfield, 111.: Charles C Thomas, 1938. Price, 
$6,00 per volume. 

The first issue of this new journal contains 9 articles, 3 of which deal 
with peripheral nerve, 6 with cerebral cortex. They are concisely written 
and of enough importance to cliallenge the attention of readers following 
this field. It is only occasionally that a paper appears which fixes a con- 
clusion in the raemorj' with a clarit}^ and force that promises jiermancnce. 
Tlie present Reviewer confesses that for him such experiences are rare; yet 
he has met two in this single issue: "Forced Circling Movements in 
Monkeys Following Lesions of the Frontal l^bes,” by M. A. Kennard 
and L. Ectors, and "Functional Organization in the Sensory Cortex of the 
Monkey,” by J. G. Dusser de Bareene and W. S. McCulloch. The first 
number of this ncAV journal justifies the editors in its inception and augurs 
well for its future. G. McC. 


Claude Bernard, Pih'siologist. By J. M. D. Olmsted, Professor of 
Physiologj'', University of California. Pp. 272; illustrated. New York; 
Harper & Brothers, 1938, Price, $4.00. 

Claude Bernard, unquestionably one of the greatest pioneers in 19tli 
century medical progress— Carrel’s Foreword calls him "the father of 
modern medicine”— has received far less biographic attention in English 
than has his great contemporary and friend, Pasteur. Sir Michael Foster’s 
out-of-print and not altogether sjmipathetic volume is, according to the 
author, the only book-Iengtii treatment of Bernard’s life that exists in 
English, and even the French sources appear to be none too detailed or 
accurate. This volume, then, fills a conspicuous want and is especially 
welcome when written by an eminent physiologist whose interest of long 
standing has of recent years blossomed into painstaking, constructive first- 
hand study of the master physiologist. Many may not agree with him 
that “on a sufficiently broad view, Claude Bernard towers above Pasteur- 
today as he did during his lifetime;” yet as one who more than any one 
else substituted the scientific method for empiricism in medicine, his impor- 
tance is indeed incalculable. _ His enviable scientific method, and his 
^phasis on the value of experimentation are of almost equal importance. 
His concept of the “vvilieu inlirieure” has only recently attained recogni- 
tion as one of the most important basic principles of animal physiology ; 
and his studies of pancreas and liver function properly place him as the 
father of modern endocrinology. 

Like all great men, he had, of course, his weaknesses and made his 
mistakes. Possessing an ardent loyal personality, he was led by his master’s 
(Magendie) incorrect observations of the complete absence of circulation 
in seme cholera cases to a false theoiy of the lack of indispensability of the 
blood; ms intense nationalism led him to claim for Frenchmen, including 
imself, discoveries that others attributed to English and German scientists; 
IS numerous books, mostly from students’ transcripts of his lectures, 
ereby necessarily contain repetitions, contradictions and inaccuracies, 
t^uriousty his first book to be published from his lectures was in English, 
prepared by Walter F. Atlee, a young Philadelphia physician. 
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As well as making an excellent critical study of the great scientist, his 
methods and professional achievements, the author gives a lively picture 
of the map, his triumphs and his misfortunes, Iris foibles and his lov- 
able qualities. Here the copious Raffalordch correspondence has been used 
to good effect. Next to Bernard’s oum unfinished “Introduction to the 
Study of Experimental Mecficine,” one can recommend the study of this 
volume as a means of getting to know more about one of the greatest 
figures in the history of modem medicine. E. K. 


Practical Bacteriologt, BLematologt, and Axuiul Parasitologt. By 
E. R. Stitt, M.D., Sc.D., LL.D., Rear Admiral, Medical Corps, and 
Surgeon General, United States Nary, Retired; formerly Associate Pro- 
fessor of Medical Zoology, Univeraty of the Philippines; Paul W. 
Clough, M.D., CWef of Diagnostic Clinic, Johns Hopkins Hospital; 
Associate in Medicine, Johns Hopkins University, etc.; and Mildred C. 
Clough, M.D., formerly Fellow in Bacteriologj' and Instructor in Medi- 
cine, Johns Hopkins University. Pp. 961 ; 20S illustrations (4 in colors^ 
Ninth edition, remitten, revised and enlarged. Philadelphia: P. Blak- 
iston’s Son & Co., Inc., 1938. Price, S7.00. 

The ninth edition of this weU-known book is prepared in the usual 
excellent fashion. As compared to the eighth edition, the text is increased 
bj’ 124 pages and all material gives e^^dence of extensive revision and 
rearrangement. Chapters on Rickettsia and Bartonella and on filterable 
xuruses have been added to Part I, Bacteriologj^, and discussion of Spiro- 
chetes transferred to this section. To Part II, Hematologj' (Study of 
Blood, eightli edition), e.xpanded from 67 to 95 pages, has been added 
2 colored plates and 2 colored drawings from cases of leukemia and a chap- 
ter on Diseases of the Blood. Illustrations for the section on Animal 
Parasites, Part III, are improved. Part TV, Pathological Examination of 
various fluid and Organs, is more than doubled in size. Chapters on 
Examination of Blood and Urine, and on Liver and Kidney Function have 
been included here rather than in the Appendix, and 2 neu’ chapters, 
Endocrine Glands and Food Deficiency Disease, added. The authors and 
publishers are to be congratulated. H. R. 


- Das RHEmiABUCH des Doctor Balloxius. Nnch der Rheumpciirift 
des Lateinischen Textes. Gulielmi Ballonii, Liber de Rheumatismo ct 
Pleuritide Dorsali, Paris, 1642. Deutscb Hcrausgegeben vox Dr. 

TER Ruhxi.\xx, Specialarzt fur Innere ICranklieifcn in Berlin. Pp. CG. 
1 illustration. Mittenwald: Arthur Ncroaj’er, 1938. Price, Rm. 3. 
This booklet, from a Press that seems to specialize on rheumatism, is 
chieflj' concerned with rendering Guillaume dc Baillou’s book on rheuma- 
tism "aus der starrcn lateinischen Form in unser lebendiges Deutsch. 
Doubtless for Germans the translated te.xt is both more alive and clearer 
than to those for whom it is still in a foreign language. A short Anhang 
compares old and new rheumatism in an unenb'ghtening manner: toxins, 
hormones and antibodies are correlated with the ancient doctnne of the 
humors, “sliifts to the lift” and “allergizing^ factors” hover about the 
effort to interpret the language of ancient medicine in terms of uie combi- 
nation of a new Immoral pathologj' witii Virchow’s Cellular Pathologj’. 
To the author, for whom the study and treatment of disease are in a state 
of flux, Ballonius’ work serves as an example of old knowledge attaining 
to new truths, though the Reviewer must confess that he cannot foH^oiv tlie 
sequence. 
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Theobeticax. Principles of Roentgen Therapy. Edited by Ernst A. 
PoHLE, M.D., Ph.D., F.A.C.R., Professor of Radiology; Chairman, 
Department of Radiology and Physical Therapy, University of Wisconsin. 
Foreword by W. Edward Chahiberlain, B.S., AI.D., F.A.C.R., Professor 
of Radiology in the Temple University School of Medicine, Philadelphia. 
Pp. 271; 132 illustrations. Philadelphia: Lea & Febiger, 1938. Price, 
84.50. 

This book presents the fundamptal facts concerning Roentgen therapy 
in such a manner as may be easily assimilated by students of radiology 
even though they may not have a complete knowledge of physics. The 
entire book is compiled in such a ivay that one paragraph builds up the 
subject matter for subsequent paragraphs. Tlie physical properties of 
the book such as the print and paper are of excellent quality. 

The book deserves a place in every radiologic department. Any criti- 
cisms which are made of this text are minor. Since the book is a compilation 
of the work of different men, there is some tendency to overlap the subject 
matter. This does not detract from the quality of the book but rather 
aids in presenting more than one man’s opinion of the same subject. 

The chapters on dosimetry and protection from Roentgen ray are unusu- 
ally practical and in themselves comprise a real asset to the library of any 
radiologist. G* C. 


The Patient and the Weather. By -William F. Petersen, M.D. 
With the assistance of Margaret E. Milliken, S.M. Volume IV, 
Part 3, Organic Disease Surgical Problems, Pp. 651 (lithoprinted); 
482 illustrations. Ann Arbor: Edwards Brothers, Inc., 1938. Price, 
SIO.OO. 

Regret is expressed that the important work in this realm by investi- 
gators in continental Europe is comparatively unknown to English and 
American ivriters. This volume, the last but one of the series, is divided 
into 14 chapters, and the major subjects discussed are as follows: Infec- 
tions and inflammation; ulcer of the stomach and duodenum, and Meckel’s 
diverticulum; meteorologic environment and the gall-bladder attack; appen- 
dicitis; disturbances of the bowel; ectopic pregnancy; postoperative com- 
plications; vascular accidents; miscellaneous episodes; brain abscess; ortho- 
pedic cases; ophthalmologic episodes; glaucoma; endemiology of the surgi- 
cal cases; concluding chapter being a brief r6sum4. 

The chapter on infection and inflammation is given most space, wherein 
the weather is stated to be a dominating factor in initiating the two major 
biologic rhythms— ARS and COD— and by their observance, the surgeon 
will be greatly aided, ARS phase shows anabolism and alkalosis, -with 
increased blood pressure; there are reductive processes and contraction of 
smooth muscle fibers; hemorrhage and embolism are more apt to occur; 
spasm of sphincters and increased tension of scars; adhesions may tear and 
hollow viscera rupture; focal lesions become painful; drains may be expelled, 
sutures give way and herniotomy may occur(?). COD phase follows, with 
dilatation of arterioles, capillaries and venules, and blood pressure falls; 
oxidation and catabolism are enhanced; thrombosis and venous bleed- 
ing may occur; tissues swell, tension is increased and greater pain is experi- 
enced; muscle spasm and connective tissue spasm relax and healing is 
accelerated; temperature, pulse rate and metabolism are increased. Since 
many minor rhythms make up the major ones, the dividing line is not so 
sharp as the description may suggest. 

_ With this volume, the study of the effect of environment upon organic 
disease is concluded. In the next, and final volume, “conception, morbid- 
ity, death and the relation of these to evolution,” will be considered in a 
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more abstract form. This ponderous' series, devoted to a much neglected 
subject, cannot be read lightly. The Reviewer again expresses the hope 
that the reader may be aided by the addition of an index to the concluding 
volume. Y. 


The Biology of Arteriosclerosis. By M. C. Winternitz, M.D., R.M. 
Thomas, M.D., and P. M. LeCompte, M.D., The Department of Path- 
ology, Yale University School of Medicine, New Haven. Pp. 142; 116 
illustrations (many in color). Springfield, 111.: Charles C Thomas, 
1938. Price, 84.00. 

Though diseases of the cardiovascular system head the causes of death, 
knowledge concerning their nature is still veiy incomplete. The causes of 
arteriosclerosis remain unknown, and the steps that lead to the development 
of the full-bloom state are obscure. The present monograph deals primanlj' 
with the interpretation of the structural changes in the diseased vessel 
wall ; it represents an attempt to trace the processes to the inception and to 
follow them through their various stages. From this study there emerges a 
unified concept as to the nature of the sclerotic processes in the arteries, in 
the heart valves and in the veins. 

In an age in which the latest method is often looked upon as the best, 
it is worthy of emphasis that the authors have made use of old tools and done 
so with striking success. They have emploj^ed clearing agents to render 
transparent whole vessel, and injection fluids to bring into view the vasa 
vasorum, and they have carefully dissected the cleared and injected vessels, 
coat by coat. By these means, now so greatly neglected, they were able 
to establish a better correlation between structures and lesions insible to 
the naked eye, and the subidsible; moreover preliminarj' study of the cleared 
and injected vessel has enabled them to select with ease and precision areas 
of particular interest for more detailed histologic investigation. One of the 
outstanding results of their study is the demonstration that an extensive 
vascular network of regular pattern ramifies throughout all the coats of the 
vessel wall. In response to various stimuli much proliferation of these vasa 
vasorum may take place, and some may attain considerable size. In the 
diseased artery, mural vascularitj' becomes greatl}' e.xaggerated. 

The recognition that the walls of blood-vepels are richly vascular, fonns 
the point of departure in the present investigation. The authors proceed 
to stud3' the reactions of the vessel wall to injurious agents. Thc.v show that 
here, as in all other vascular tissue, exudation and proliferation occur as 
consequence of manj' tj’pes of injury, and that these reactions^ plaj’ a dom- 
inant part in the complex picture of arteriosclerosis. Of particular impor- 
tance is hemorrhage from the vasa vasorum, for it maj' become verj' exten- 
sive, and lead to sudden occlusion of the lumen bj' rapid infiltration of the 
wall; or the leakage maj' be slow and less extensive and bring into activitj’ 
processes that lead to removal of the escaped blood or to its organization, 
and to repair of the damaged wall. These are events of common occurrence 
and thej', too, enter into the picture of the sclerotic processes. Intimately 
related to arteriosclerosis proper, is the mechanism of calcification, of athero- 
matous formation and of thrombosis, and these subjects are considered m 
the light of disturbed mural vascularitj'. _ , no. 

The authors did not find the causes of arteriosclerosis, nor did thej 
furnish the solution of many of the multitudinous questions that arise 
when this disease is critically discussed. But thej' have added much oi 
value to our knowledge, and their work marks a long forward .^cp toward 
placing the problems of arteriosclerosis on a sounder basis. 1 his mom^ 
graph makes verj' stimulating reading, and clarifies the current, hazj', an 
ill-founded conceptions concerning arteriosclerosis. 
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Not the least valuable part of this thought-provoking book is the wealth 
of beautiful illustrations, many of their reproductions of photographs taken 
in natural colors. But a few years since, illustrations such as these would 
have placed the book beyond the pocket-book of most of us. At long last 
we have an American medical publication with an abundance of truly excel- 
lent colored illustrations published at a verj’- moderate price. 


The New International Clinics. Vol. 1, New Series (Old 48), March, 

1938. Edited by George Morris Pibrsol, M.D., Professor of Medicine, 

Graduate School of Medicine, University of Pennsylvania, Philadelphia. 

With 18 Collaborators. Pp. 322; illustrated. Philadelphia: J. B. 

Lippincott Co., 1938. 

A NEW series of this distinguished periodical, now in its 189th volume, 
starts with this issue in a different and more attractive cover. Dr. Piersol’s 
ex'perienced leadership should go far in making the “Clinics” succeed, and 
all the more with the following distinguished list of American and foreign 
collaborators: F. G, Blake, R. L. Cecil, V. C. David, N. J. Eastman, K. M. 
Houser, W. J. Kerr, J. W. McNee, J. C. Meakins, G. R. Minot, J. W. Moore, 
J. H. Musser, L. J. Pollock, I. S. Ravdin, E. Rehn, B. S. Veeder, B. G. 
Wallace, R. M. Wilder, and A. C. Woods. International medicine, surgery, 
obstetrics and g 3 '^necology, pediatrics, neuro-psychiatry, ophthalmology, 
otolaryngology, and pharmacology are thus all represented by leaders of 
their specialties. 

This number consists of 17 original contributions, 8 “clinics,” and a re- 
view of recent contributions to biliary stasis and decompression, by A. 
Cantarow. E, K. 


The Treatment of Clinical and Laboratory Data. An Introduction 
to Statistical Ideas and Methods for Medical and Dental Workers. By 
Donald Mainland, M.B., Ch.B., D.Sc. (Edin.), Professor of Anatomy, 
Dalhousie University, Halifax, Nova Scotia. Pp. 340; 23 illustrations. 
London: Oliver and Boyd, 1938, Price, 15/-. 

This book on statistical methods has several advantages over other works 
on the subject. These advantages are that it can be understood by everj'- 
physician, it is actually readable and interesting, the problems may be 
worked by any one having a knowledge of arithmetic and elementary 
algebra, and most noteworthy, the examples are familiar to everyone practic- 
ing medicine. Thus the reader is shown exactly how to answer such ques- 
tions as these: When is an increase from 70 to 80% of polymorphonuclears 
in a differential count significant, and when is it due to chance? To what 
extent are large samples of observations more reliable than small samples, 
and how large should samples be? What is the probability that two small 
series of blood pressure readings are significantly different? These are 
problems that nearly everyone meets, and consequently this book should be 
useful to a great many readers, especially to those who know nothing about 
statistical methods and perhaps distrust them. 

The Reviewer suggests that when a second edition is brought out, it 
should include a few tables, so that it would not be necessary to refer the 
reader so often, to other books containing tables. An example of how this 
may be done is given in Appendix III of H. L. Dunn’s paper on “Statistical 
Methods m Physiology” (Physiol. Rev., 9, 275, 1929); these tables may be 
profitably used by readers of Dr. Mainland’s book. 


M. McC. 
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On Thot7GHT in JIbmcine (Das Denken in dee JIedizin) . By Hekmann 
TON Heemhodtz. An address delivered August 2, 1877, on the Anni- 
versary of the Foundation of the Institute for the Education of Army 
Surgeons. Introduction by Abno B. Luckhaedt. (Reprinted from 
Bulletin of the Institute of the History of Medicine, Vol. 6, No 2 
February, 1938). Pp. 27; 2 illustrations. Baltimore: The Johns Hop- 
kins Press, 1938. Price, .75. , 

This reprint, consisting of a translation of Hehniioltz' celebrated address, 
delivered in 1877 on the Anniversary of the Foundation of the Institute for 
the Education of Arniy Surgeons and a 3-page introduction by Arno B. 
Luckhardt, is a welcome addition to the output of the Hopl^s Institute. 
Not a little of Helmholtz’ address is as appropriate today as it was GO years 
ago and probably mil be 60 years from now. Perhaps we should be content 
that in some parts of the world some progress has been made in substituting 
obser%"ation, experiment and fact for theorj' and metaphysics. 

E. K. 


On a New’ Gland in Man and Several Maji.wals (Glandula; Paha- 
thtreoidea:). By Ivah S.vndstrom. [Upsala Lakareforenings For- 
handlingar, 1879-80, 15, 441-471). Translated by Carl M. Seipel, De. 
Med. Dent. Edited 63^ Charlotte H. Peters and J. F. Fulton. With 
biographical notes by Prof, J. August Hawmar. Pp. 44; 1 illustration 
and 3 plates. Baltimore; Tlie Johns Hopkins Press, 1938. Price, 81.00. 
This English translation is the only complete translation from the 
Swedish of the 30-page article by Sandstrom in 1880 which first described 
the parathyroid glands, which he had discovered when he was still a medical 
student. This is preceded by an interesting brief note on Sandstrom's life 
written by Hamraar, an English abstract of Hammar’s review on the para- 
thyroids written in Swedish in 1908, and a translation of a letter from Sand- 
strom to his sister, which reveals his idealism in research. This is an 
attractive little book for those interested in looking back upon tlie important 
and dramatic steps in the development of medical knowledge. 


Athletic Injuries. Prevention, Diagnosis and Treatment. B3’- Augustus 
Thorndike, Jr., M.D., Surgeon in the Department of H3'giene, Harvard 
Universit}'; Assistant in Surgeiy^ Harcard Medical School, etc. Pp. 208; 
104 illustrations. PhUadelplua; Lea & Febiger, 1938. Price, 83.00. 

A MONOGR.APH of importance. An5' school ph3’sician will benefit b}' 
reading the chapters on '‘Ph3’sical Fitness, “Phj'sician Training, and 
“Physical Fatigue.” The remainder of the book is a concise and valuable 
treatise upon the diagnosis and treatment of injuries sustained in sports. 

G. W. 


P.VEU.MO.VIA AND Seru,m Ther.apt. By Frederick T. Lord, M.D., 
Clinical Professor of Medicine, Emeritus, Harvard Medical School, etc., 
and Roderick Heffron, M.D., Field Director, Pneumonia Study ^d 
Service, Massaciiusetts Department of Public Health, 1931-193o. Pp. 
148; lO figures and 10 tables. Revised edition of Lobar Pneumonia and 
Serum Therapj*. New York; The Commonwealth Fund, 1938. Pnee, 
81.00. 

This small volume is a revision of one published in 193G iinder the title 
of “Lobar Pneumonia and Scrum Therapy.” Detailed infonnation is 
included concerning tiie administration of the newer antipneumococcus 
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sera, both horse and rabbit. Reference is made to the results now beginmng 
to appear from some of the State pneumonia control programs. To the 
general practitioner as well as the reader of more limited interests this little 
book should prove extremely useful, L. C. 


Hernia. Anatomy, Etiolog}^ Symptoms, Diagnosis, Differential Diag- 
nosis, Prognosis, and the Operative and Injection Treatment. By 

Leigh F. Watson, M.D., Member of Attending Staff of California 

Lutheran Hospital and Methodist Hospital of Southern California, Los 

Angeles. Pp. 591; 281 illustrations. Second Edition. St. Louis: The 

C. V. Mosby Co., 1938. Price, S7.50. 

This second edition adds much of value for the reader. It, as does the 
first edition, presents the necessarji- features of anatomy, etiology, syrnp- 
toms, signs, diagnosis, prognosis and mortality factors in the consideration 
of the care and treatment of this very common and important surgical 
condition. 

The historic sketches are well done and extremely interesting, being more 
condensed and concise than in the first edition; also many'- of the older types 
of operations, proven impractical, have been omitted. Still too many are 
included for practical usage. The chapters on the medico-legal and com- 
pensation aspects of hernia have been thoroughly scrutinized and brought 
up to date. Several excellent chapters on the popular injection treatment 
are added. Comparisons between this and the operative treatment are 
made as to the complications, recurrences, expense, discomfort, mortality 
and time elements concerned. 

The illustrations are very good on the whole and but few examples of 
monstrosities, instruments and the author’s “pets” are included— a pleasing 
innovation. The new illustrations concerning the injection treatment are 
especially well done and useful. 

The bibliography is very extensive, up to date and thorough, making 
this a real reference work. 

There are, however, some minor adverse criticisms that must be noted. 
For example, the use of strychnia and such drugs for shock, mercurochrome 
for skin antisepsis, a different preoperative and postoperative skin prepara- 
tion, inappropriate amount of space given to operative room technique — 
care of needles, sutures, dressings, etc. Added to these is the use of cocaine 
for local use, the objection to spinal anesthesia in the diabetic and the 
operative emptying of the proximal distended loop of gut in obstructed cases, 
on the basis of toxicity, this being responsible for reducing the mortality 
25 to 50%. 

Local anesthesia does not unfortunately answer the whole question of 
postoperative pulmonaiy complications as one infers from tlie author’s 
statements. 

With the exception of these few minor points the book is a very excellent 
one, well written, thorough, interesting, instructive and a valuable addition 
to any surgeon’s library, E, E. 


Digestive Tract Pain. Diagnosis and Treatment. Experimental Ob- 
servations. By Chester M. Jones, M.D., Assistant Professor of Medi- 
cine, Harvard University; Physician, Massachusetts General Hospital, 
Pp. 152; 5 figures and 1 plate. New York: The Macmillan Company, 
1938. Price, $2.50. 

The author states “ It is the purpose of this little book to present a study 
on pain and other sunilar sensations caused by disturbances of the digestive 
tract.” Admittedly abdominal pain is the major syrnip tom upon which the 
clinician must depend for the accurate diagnosis of gastro-intestinal disease. 
The work is based upon both experimental data and clinical observations. 
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There are 8 chapters, a short bibliography and a very satisfactorj' index. 
The relation of the work of Boss, and Mackenzie and Head, to the obsen^a- 
tions of more recent investigators is discussed in a delightful introduction. 
There follows a most interesting chapter on "Heartburn.’’ In regard to 
this sjTnptom the author states “that these sjnnptoms may be associated 
noth actual regurgitation of stomach contents, which at times reach the 
mouth, is not to be doubted, but that the character of the regurgitated 
fluid has much, if anything, to do with the cause of the symptom is open to 
very grave doubts. There then follows in sequence a description of the 
reference of pain from the entire gastro-intestinal tract after wi)ich is a 
chapter on the "Clinical Application of the Experimental Obsen-ations.” 
Many clinical protocols are included in the remaining portion of tlie volume. 
These in fact take up more than one-half of the volume. A unique feature 
is the chapter on “Gastro-intestinal Pain in Functional Disease.” Every 
practitioner of experience realizes the necessity of considering the psycho- 
genic aspects of patients with functional disease. This little volume is 
smply and well wTitten so that it makes easy reading. It is a worthy addi- 
tion to the Macmillan Medical Monographs, 1 R. 


Some Account of the Pennsyi.vani.v Hospital. From its First Rise to 
the Beginning of the Year 1938. By Francis R. Pack-AiRd, M.D. 
Pp. 133; illustrated, Philadelphia; Printed by the Engle Press for the 
Pennsylvania Hospital, 1938. Price, S2.50. (Books are obtainable from 
the Pennsylvania Hospital, 8th and Spruce Sts., Philadelphia.) 


The Pennsylvania Hospital, in its long history as the oldest independent 
hospital for the care of the sick in this country', has been singularly fortu- 
nate in its historians. Following Benjamin Franklin’s “Some Account,” 
printed by him iii 1754, w'e have Malin’s short account in 1831, George B. 
Wood’s history' of the century (1851), J. Forsyth Meigs’ histoiy' of tiio 
next 25 y'cars (1876) and Thomas G. Morton's extremely detailed account 
of 1895. Its very' completeness, however, militates against the readability 
of Morton’s history, so that lovers of the Hospital ivould now for some 
j'ears have welcomed a brief account that would again bring its history' up 
to date in pleasant form for the general reader. For this task none could 
have been better fitted than the present author—a medical historian of 
note, W'ith a charming sty'le, and long steeped in the traditions of the 
Hospital that he has ser\'ed so long and well. He certainly has achieved 
liis purpose of presenting “in as nearly as possible narrative form a brief 
account of the chief points of interest” of the institution. 

Beginning with a brief account of the hospital's memorable foundation, 
the narrative recalls to us the colonial atmosphere of its early’ years, the 
early’ buildings, Franklin's incomparable cornerstone inscription, early 
expedients for raising money', the “elaboratory,” the sunstroke tent and 
similar vmd pictures. Medical teaching, the Pathological Museiim anti 
Laboratory, the Out Patient Department, the Training School for Aurses, 
the Department for Mental and Nen’ous Diseas^, and the Pcnnsylyanm 
Hospital Unit in the World War, all have their high points of interest pre- 
sented. There is no index, nor is one to be desired in a narrative that does 
not aim at reference use. The list of official prints of tiie Hospital, however. 


is an innovation of distinct reference value. 

The typography (Caslon) and format of Franklin’s “Account has been 
copied to good eltect. The illustrations, wliich arc well chosen and repro- 
duced, constitute an especially pleasant feature for those accjuainteu \ntn 
the Hospital: rare portraits of the first staff, some of the Fotlicrgili plates, 
hospital views, pleasant little drawings of hospital iwiks and inenionibilm 
liv F. deP. Rothennal and photographs by E. F. Forney, all add to tin. 
attractiveness of a book that w-ill be prized by the Ho.'pital many- friends 
onH hv an even wider circle. 
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NEW BOOKS. 

Practical Otology, Rhmology, and Laryngology. By Adaai Edward Schlan- 
SER, M.D., Colonel, Medical Corps, United States Army; Chief of the 
Ej'^e, Ear, Nose and Throat Service, Letterman General Hospital, San 
Francisco, etc. Pp. 315; 81 illustrations. Philadelphia: Lea & Febiger, 
1938. Price, §4.50. 

Methods of Tissue Cxdturc. By Raymond C. Parker, Ph.D., Associate in 
Experimental Surgery, The Rockefeller Institute for Medical Research, 
New York. With a Foreword by Alexis Carrel, M.D. Pp. 292; 109 
illustrations. New York: Paul B. Hoeber, Inc., 1938. Price, S5.00. 

The Medical Clinics of North America, Vol. 22, No. 3 (Boston Number, May, 
1938). Pp. 322; 11 illustrations. Philadelphia: W. B. Saunders Com- 
pany, 1938. 

The Symposium iu tliis Boston number includes 11 articles on various aspects 
of nervous and mental diseases. There are 13 other presentations covering a 
wide range of medicine. The Cumulative Index, which includes all articles pub- 
lished in 1938, gives both page and month of appearance. 

Cause and Prevention of Disease. By William Harvey Perkins, M.D., 
Professor and Director of tlie Department of Preventive Medicine and 
Director of the Hutchinson Memorial Clinic, The Tulane University of 
Louisiana, New Orleans, etc. Pp. 713. Philadelphia: Lea & Febiger, 
1938. Price, S7.50. 

Exnbryonic Development and Induction. By Hans Spemann, Professor 
Emeritus of Zoology, University of Freiburg im Breisgau. Pp. 401; 
192 illustrations. New Haven: Yale University Press, 1938. Price, 
S5.00, 

The Biology of Arteriosclerosis. By M. C. Winternitz, M.D., R. M. 
Thomas, M.D., and P. M. LeCompte, M.D., The Department of Path- 
ology, Yale University School of Medicine, New Haven. Pp. 142; 116 
illustrations (many in color). Springfield, III.: Charles C Thomas, 1938. 
Price, S4.00. (Review, p. 284.) 

Life, Heat, and Altitude. Physiological Effects of Hot Climates and Great 
Heights. By David Bruce Dill, Fatigue Laboratoiy, Harvard Uni- 
versity. Pp. 211; 25 illustrations. Cambridge: Harvard University 
Press, 1938. Price, $2.50. 

Handbook of Hematology. In four volumes. Vol. 1. Blood Cells, Leuco- 
cyte Function, Blood Platelets, Megacarimeytes, HeraorrJiagic Diatheses, 
Supravital Staining; pp. 1-698. Vol. 11. Comparative Hematology, 
Embryogenesis, Blood of Infants, Reticulo-endothelial System, Mono- 
cytic Leucemia, Fibroblasts, Histocytes, Lymphatic Organs, Tissue Cul- 
tures; pp. 699-1586. Vol. III. Spleen, Hemolymph Nodes, Bone Mar- 
row, Myeloid Metaplasia, Anemias, Hemolytic Jaundice; pp. 1587-2360. 
Vol. IV. Polycythemia, Hemoglobin, Metabolism, Infectious Diseases, 
Benzol, X-Rays, Radium, Agranulocytosis, Leucocytosis, Leucemia, 
Lymphosarcoma, Leucosarcoma, Index; pp. 2361-3136. Edited by Hal 
Dowey, University of Minnesota Medical School, Minneapolis. Con- 
tributors: William Bloom, C. H. Bunting, R. S. Cunningham, Israel 
Davidsohn, C. a. Doan, Hal Doivney, Madeleine Fallon, B. E. 
Hall, G. A. Harrop, F. J. Heck, G. M. Higgins, Raphael Isaacs, 
R. H. Japf6, 0. P. Jones, H. E. Jordan, H. W. Josephs, Paul Klemp- 
erer, F. J. Lang, W. P. Lucas, F. C. Mann, V. R. Mason, S. R. Met- 
TIER, E. Meulengracht, N. a. Michels, F. R. Miller, E. E. Osgood, 
M. N. Richter, A. R. Ringobn, Nathan Rosenthal, F. R. Sabin, 
Laurence Selling, C. C. Sturgis, E. H. Tompkins, C. J. Watson, 
C. V. Weller, M. M. Wintrobe, Martha Wollstein. Illustrations, 
1448, including 50 colored plates. New York: Paul B. Hoeber, Inc., 1938. 
Price, $85.00 the set. 
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Play and Mental Health. By Johk Eiseioe DAm, M.A., Veterans’ Admin- 
istration Facility, Perrj^ Point, Aid. Pp. 202. New York: A. S. Barnes 
& Co., 1938. Price, $2.50. 

A Sympomm on Cancer. Addresses by Leiv I^BETBEnG, CE.4nEN-cE C. 
Littee, AIadge T, AIacklin, Edgah Allen, Howard B. Andervout, 
James Ewing, Gioacchino Failla, Henri Coutard, Warren H. 
Leots, Stanley P. Reialann, James B. Murphy, and Emil Noyak. 
Given at an Institute on Cancer Conducted by the hledical School of 
the University of Wisconsin. Pp. 202; illustrated. Aladison: The Uni- 
versity of Wisconsin Press, 1938. Price, 83.00. 

The New International Clinics. Vol. 2, N. S. 1 (Old ^Sth), Jvne, 19SS. 
Edited by George Morris Piebsol, M.D., Professor of Medicine, 
Graduate School of Aledicine, Universit 3 ' of Pennsjdvania, Philadelphia. 
With 18 Collaborators. Pp. 315; illustrated and 1 colored plate. PhUa- 
delphia: J. B. Lippincott Company, 1938. 

Baron Constantin von Economa. His Life and Work. By his wife and bv 
Prof. J. von Wagner- Jauregg. Translated from tlie second Genna'n 
edition by Ramsay Spillman, M.D. Pp. 126; illustration. Burlington, 
Vt.; Free Press Interstate Printing Corp., 1937. Price, S2.00. 

Data on the Growth of Public School Children. (From the Materials of the 
Han'ard Grovi;h Study.) By Walter F. Dearborn, Professor of Edu- 
cation and Director of the Psj'cho-Educational Clinic, Graduate School 
of Education, Hansard University, John W. M. Rothney, Instructor in 
Education and Research Associate at the Psycho-Educational Clinic, 
Graduate School of Education, Hansard University, and Filvnk K. 
Sh^^leworth, Assistant Professor of Education, Department of Edu- 
cation, and Research Associate, Institute of Human Relations, Yale 
University. Vol. Ill, No. 1 (Serial No. 14). Pp. 136. Price, 81.00. 
A Handbook of Methods for the Study of Adolescent Children. By William 
Walter Greulich, Ph.D., Harry G. Day, Sc.D., Sander E. Lacilman, 
M.D., John B. Wolfe, Ph.D., Frank K. Shuttleworth, Ph.D. Vol. 
Ill, No. 2 (Serial No. 15). Pp. 406; 30 illustrations. Price, $2.25. 
The Adolescent Period. A Graphic and Pictorial Atlas. By Funk K. 
Shdttlew’ORTh, Institute of Human Relations, Yale University, l^ol. 
Ill, No. 3 (Serial No. 16). Pp. 246; 458 illustrations. Price, $2.00. 
Monographs of the Society for Research in Child Development. _ V asli- 
ington, D. C.: Society for Research in Child Development, National 
Research Council, 1938. 

The Culture of Organs. Bj' Alexis C.arrel and Cilarles A. Lindbergh. 
Pp. 221; 110 illustrations (38 plates). New York: Paul B. Hoebor, Inc., 
1938, Price, 84.50. 

The Life of Chevalier Jackson. An Antobiography. Pp. 229; manj^ 
trations, some in color. New York; The Macmillan Company, I93S. 
Price, 83.50. 

A Synopsis of the Diagnosis of the Acute Surgical Diseases of the Abdomen. 
By John A. Hardy, B.Sc., M.D., F.A.C.S., El Paso, Te.vas. /P- 34o; 
92 illustratioDs. St. Louis: The C. V. Mosby Company, 1938. 1 nee, 


.84.50. 

The International Medical Annual. A Year Book of Treatment and Prac- 
titioner's Index. Fifty-sixth Year, 1938. Editors: H. Lethery Tidy, 
M..A., lil.D. (O.xoN.), F.R.C.P., and A. Rendle Short, M.D., B.b., 
B.Sc., F.R.C.S. Thirty-five Contributors. Pp. 615; 103 iliii.str;ition.s 
and 68 piates. Baltimore; William Wood & Co., 1938. Price, 86.00. 

This veU cstabUshod annual — novr in its SGth yenr— ^continue? 

OistilLstion of the vear’a merfical proRress. From "-Alxiorairmi Surpery to lop-t 
a Medical Study’’ Uie field is well covered by eminent BritLdi contnhntors nn.l 
"evcryivord is new.” 
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The Special Pathological Anatomy and Pathogenesis of the Circulatory, 
Respiratory, Renal and Digestive S^’-stems Including the Liver, Pancreas 
and Peritoneum. By Horst Oertel, Strathcona Professor of Pathology, 
Director of the Pathological Institute, McGill University, and Pathol- 
ogist-in-Chief to the Royal Victoria Hospital, Montreal, Canada. Pp. 
640. Montreal: Renouf Publishing Company, 1938. Price, 88.50 from 
T. H. McKenna Inc., '878 Lexington Ave., New York City. 

The Chemistry of the Sierids. By Harry Sobotka, Chemist to the Mount 
Sinai Hospital, New York. Pp. 634. Baltimore: The Williams & 
Wilkins Company, 1938. Price, SS.50. 

The Pituitary Gland. An Investigation of the Most Recent Advances, 
The Proceedings of the Association, New York, December 28th and 29th, 
1936. (Association for Research in Nervous and Mental Disease, Vol. 
X’iTI of a Series of Research Publications.) Editorial Board : Walter 
Timme, Angus M. Frantz and Clarence C. Hare. Pp. 764; 160 illus- 
trations, 6 plates and 53 tables. Baltimore: The Williams & Wilkins 
Company, 1938, Price, SIO.OO. 

Pavlov and His School. The Theory of Conditioned Reflexes. By Pro- 
fessor Y. P, Frolov, M.D., Member of the All Union Institute of Exper- 
imental Medicine, Moscow. Pp. 291; 27 illustrations. New York: 
Oxford University Press, 1937. Price, S4.00. 

Maternal Care Complications. The Principles of Management of Some Seri- 
ous Complications Arising During the Antepartum, Intrapartum, and 
Postpartum Periods. Approved by The American Committee on Mater- 
nal Welfare, Inc. Prepared by R. D. Mussey, M.D., P. F. Williams, 
M.D., and F. H. Falls, M.D. F. L, Adair, M.D., Editor. Pp. 95. 
Chicago: The University of Chicago Press, 1938. Price, 81.00. 

Die Werke des Hippokraies. Die Hippokratische Schriftensammlung in 
neuer deutscher Uebersetzung. Herausgegeben von Dr. med. Richard 
ICapferee, Bad Worishofen und Munchen, unter Mitwirkung von Prof. 
Dr. Georg Stider, Wurzburg, u. a. Teil 8: Die Driisen/Die Stellen am 
Menschen/Die Fliissigkeiten und Ihre Amvendung (On the Glands; Of 
the Places in Man; On the Use of Fluids) (Pp. 108; Price, Rm. 8.50). 
Teil 13: Vorhersagungen, 1. Buch/ICoische Vorhersehungen (Prorrhetic, 
1 Book; Coan Praenotions) (Pp. 108; Rm. 8.00). Teil 15: Die Anatomie/ 
Die Natur der Knochen/Das Fleisch der Vorhersagungen, 2. Buch (On 
Anatomy; On the Nature of the Bones; On Fleshes; Prorrhetic, 2 Book) 
(Pp. 96; Price, Rm. 5.50). Teil 18: Die Kranldieiten, 2. Buch/Die 
Krankheiten, 3. Buch (Of Diseases, Books 2 and 3) (Pp. 115; Price, Rm. 
6.50). Stuttgart: Hippokrates Verlag G.rn.b.H., 1938. (To be published 
in 25 parts costing ca. Rm. 100 card binding). 

NEW EDITIONS. 

Emergency Surgery. By Hamilton Bailey, F.R.C.S. - (Eng.), Surgeon, 
Royal Northern Hospital, London; Surgeon and Urologist, Essex County 
Council; Surgeon, Italian Hospital, etc. Pp. 852; 816 illustrations (many 
in color). Third edition. Baltimore: William Wood & Co., 1938. Price, 
$14.00. 

The Pharmacological Shock Treatment of Schizophrenia. By Dr. Manfred 
Sakel. With a Foreword by Professor Otto Potzl, Chief of the Uni- 
versity Clinic for Neurology and Psychiatry of Vienna, Austria. Author- 
ized Translation by Joseph Wortis, M.D., Research Fellow at the 
Bellevue Psychiatric Hospital of New York, and Research Fellow in 
Psychiatr}-- at New York University Medical College. Pp. 136; illus- 
trated. Revised English edition. New York: Nervous and Mental 
Disease Publishing Company, 1938. Price, $2.75, 
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FRACTURES OF THE NECK OF THE FEMUR. 

Fr.\ctures of the neck of the femur have long constituted a serious 
problem, not only as regards prognosis for restoration of function but 
for life as well. This fracture, most commonly occurring in the aged 
has been for many an old indi\ndiial the unpleasant incident which 
ushered in a train of factors to terminate life. Long periods of immo- 
bilization of the fracture site prove in instances more dangerous than 
the fracture itself, so that frequently the fracture has been ignored in 
the hope that death from pneumonia, exhaustion, or decubitus ulcers 
with associated infection might be prevented. 

The following quotation from Smith^" in 1S54 illustrates the lugubrious 
viewpoint of his time, a viewpoint which has not been changed univer- 
sally in our own time; 

“Onr prognosis in cases of fracture of the neck of the femur must 
always be unfavorable; in many instances the injury soon provc.s fatal, 
and in all the functions of the limb are forever impaired; no matter 
whether the fracture has taken place Avithin or external to the cap.suie, 
wlicthcr it has united by ligament or bone, shortening of the limb and 
lameness are the inevitable results. In forming our prognosis, wc must 
take into account principally the age of the patient, and the situation 
and nature of the fracture. The results of my own e.xperience would 
lead me to say, that the form of fracture which is most rapidly and 
most frequently fatal, is the extracapsvilar fracture, wlien it is accom- 
panied b.v a comminuted fracture with displacement of the trochanters; 
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but as regards the functions and utility of the limb during the remainder 
of the patient’s life, the intracapsular fracture is the more serious 
accident, for, independent of the difference which exists between these 
two varieties of the fracture, as regards the possibility of osseous union, 
there is likewise a remarkable difference with respect to the ultimate 
shortening of the limb; for in the extracapsular fracture the amount 
of shortening which took place when the injury occurred seldom sub- 
sequently undergoes any very material increase, but when the fracture 
is seated within the eapsule, absorption of the neck of the bone slowly 
but steadily proceeds, and an amount of shortening of the limb is thus 
ultimately produced, equal to, or, in many cases, even greater than the 
entire length of the neck of the femur. 

“In fatal cases death may be owing to a variety of causes: some- 
times the patient dies in a few days from the effects of the shock upon 
a system already enfeebled by age; very frequently bronchitis sets in, 
and terminates fatally before ten days have elapsed; in other cases the 
accident is followed by a severe irritative fever, the tongue becomes 
furred, the bowels constipated, the pulse quick and feeble, and the 
patient restless and thirsty; he is unable to sleep, and complains much 
of the pain about the joint; the tongue soon becomes more loaded, the 
countenance dejected, and expressive of distress and anxiety; the patient 
begins to talk incoherently, and raves at night, then the pulse fails, 
the tongue becomes dry and brown, sordes collect about the lips and 
teeth, the anxiety of countenance and restlessness increase, the bronchial 
tubes become filled with mucus, a tendency to stupor, or coma, mani- 
fests itself, and then death terminates the scene. This form of fever 
is especially apt to be induced when the injured limb is kept firmly 
secured in splints and bandages, and maintained in a state of forcible 
extension.” 

Likewise Malgaine^^ (1859) expresses the viewpoint of the day with 
regard to fracture of the neck of the femur: 

“The prognosis is always grave; with very rare exceptions, a patient 
with intra-capsular fracture vdll be maimed for life, and sometimes 
even lose the use of the limb entirely. There is besides at the outset 
a still greater danger to be warded off. . . . The ancient school, still 
represented by Boyer, held that the want of union in these fractures 
depended solely on want of contact and of sufficient apparatus; whence 
they attached great importance to reduction, and contrived a variety 
of plans for making permanent extension. 

“ Another school, with Sir Astley Cooper at the head, regarding con- 
solidation as impossible in the immense majority of cases, abandoned 
all attempts at reduction and all forms of apparatus. ‘I should,’ says 
Sir Astley, ‘ if I sustained this accident in my own person, direct that 
a pillow should be placed under the limb throughout its length, that 
another should be rolled up under the knee, and that the limb should 
be thus extended for ten days or a fortnight, until the inflammation and 
pain had subsided. I should then daily rise and sit in a high chair, in 
order to prevent a degree of flexion which would be painful; and walk- 
ing with crutches, bear gently on the foot at first; then gradually more 
and more, until the ligament became thickened, and the muscles, in- 
creased in their power. A high-heeled shoe should be next employed, 
by which the halt would be much diminished.’” 
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It might be argued that this is an ancient -vdew of the prognosis and 
treatment of fractures of the neck of the femur. Several authors in 
the twentieth century have indicated the futilitj^ of treatment of this 
fracture, not only by intimation but by direct statement. In present 
day texts the note of futility is to be found. Homans'* indicates that 
it is frequently necessary to disregard the fracture and to look after 
savnng the life of the patient. Stimson'** states that in old people “ an 
ideal anatomic restoration of form is impossible and the surgeon must 
be content to get union with a shortened neck and probably w'ith changes 
in the angle which it makes with a shaft.” Babcock- states that in 
the aged, death occure in 17% from intercurrent affections, and. bony 
or firm fibrous union is rather unusual. Ashhurst' is hardly more opti- 
mistic when he states that 1 out of 5 die in the first year after the 
injury and in those who recover, a useful limb results in about 7% of 
cases; nearly all of these have a limp and slight eversion. 

Fortunately, the outlook exemplified by the quotation from Sir Astley 
Cooper is not borne out by the best available statistics of the past 
15 years. The work of Royal Whitman** brought new hope to the 
problem, when he showed that it was possible to obtain and maintain 
reduction of the fragments in intracapsular fractures of the femm. 
Presented in 1897, Whitman's method of treating fractures of the neck 
of the femur has been utilized with varying degrees of success. One 
great deterrent to treatment has been the influence of Sir Astley 
Cooper’ who felt that bony union could not take place in fractures of 
the neck of the femur. 

Smith'*^* has written: “In the third volume of Guy's Hospital reports 
(New Series), there is a paper by Mr. Bransby Cooper upon the causes of 
the non-union of these fractures, in which he dwells at some length upon 
the evil which he supposes would result, if osseous union were to occur: 
he remarks, ‘What would have been the result if such union were ad- 
mitted? That the provisional callus itself would have filled up the 
acetabulum, and in every way have so interfered with the structure 
of the joint as in itself to have proved destructi%’e to the performance 
of every natural function of the limb. My object has been throughout 
to maintain, that it is ordained by nature that fracture of the neck of 
the femur, within the capsular ligament, is not to unite by ossific 
deposition,’ ” 

Smith, however, felt that this opinion was an error and stated thiit 
“whenever reparation by bone occurs in the intracapsular fracture, it 
is owing to the direct union of the broken surfaces and that the eflu.sion 
of callus around the fragments is by no means essential to the process. 

That bony union can and does occur is not now contested. However, 
for the likelihood of success of union it is necessary for the fragments 
to be in apposition. Lack of approximation probably accounts for the 
large number of cases in which non-union results. hitman has shown 
that it is possible to obtain approximation and maintain it by abduc- 
tion technique. Those who have had best results with the hitman 
method have adhered to fundamental principles of fracture care, namely, 
proper adequate reduction, and immobilization. For proj)er reduction, 
a general anesthetic is usually necessary. In an elderly patient tins 
is often feared, but as has been pointed out by many, the dangers from 
a short general anesthesia should be less than the con.sequcnces of di.s- 
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comfort from a poorly reduced fracture. For success with the Whitman 
method, not only must reduction be obtained, but in order to maintain 
the reduction it is necessary that the extremity be truly abducted on 
the pelvis. Tilting of the pelvis may at times simulate true abduction. 

Lofberg'® studied a series of 139 cases of intracapsular fractures over 
the period 1909 to 1922 who were treated by the abduction method. He 
did not mention the work of Whitman, but his method was similar in 
detail to the Whitman technique except for the addition of impaction as 
suggested by Cotton.’^® The study is presented in great detail so that 
there is little difficulty tracing the results in individual cases. Of the 
139 cases, S3 had satisfactory results in that function was restored. 
In 61 (almost half of the cases) there was complete restoration \yith no 
subjective symptoms. Eight cases died as a result of their injury, a 
mortality of 5.7 %. The results recorded by Lofberg, 67 % return of 
function, while not so good as might be hoped for, is much better than 
might be expected on account of the age of most of these patients. 
Other authors® have likewise reported a high incidence of good 

results by use of the Whitman method, but this degree of success is 
neither universal nor usual. Henderson,^®® as a result of experience 
with cases previously treated by others, concludes that the cause for 
many poor end results is due to improper diagnosis and treatment. 

Non-operative methods for treatment of intracapsular fractures of 
the hip have in common one principle, reduction of the fracture and 
fixation in abduction and internal rotation. Whether the fixation is by 
means of plaster as in the cases treated by Whitman and others^® or 
by traction, good results depend on the ability to hold the 
fragments of the fractured neck of the femur in apposition by abduction 
and internal rotation after adequate reduction. 

Difficulties associated with the maintenance of reduction have 
brought about many attempts at fixing the fragments together by 
operative means. In 1878, Trendelenburg^® sutured the ends together 
with wire. Konig®® used and recommended this method but for obvious 
reasons it is not applicable to elderly individuals, despite Konig’s 
report of its successful use in a man of 70, since it entails an arthrotomy. 
Likewise the introduction of pegs, spikes, or screws which require open- 
ing of the joint is a formidable procedure. Fixation of the fragments 
with foreign material driven into the bone without opening the joint 
has likewise been practised sporadically for many years by many 
authors'®’®®’®^'®® and while less formidable a procedure, was fraught 
mth many difficulties. 

In the use of nails, bolts or screws driven through the neck of the 
femur to fix the head, disadvantages were associated chiefly with the 
large amount of foreign material introduced into the bone. Erosion 
of metal or bone was not uncommon and inflammatory changes within 
the bone frequent. These difficulties resulted in a rather widespread 
objection to the use of any type of “hardware” for the fixation of frac- 
tures. In 1931, Smith-Petersen and his associates'*® presented a narrow 
3-flanged nail for fixation of fractures of the neck of the femur. The 
nail was strong, and the flanges prevented rotation of the fragments, 
while the bulk of the pin was not great. The use of rustless steel in 
the manufacture of modern pins for fixation of fragments is a decided 
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advance, since steel of high chromium and nickel content apparentlv 
causes less reaction in tissues than other steel and is likewise less 
affected by the tissue fluids.*® 

Smith-Petersen and his associates opened the joint in order to intro- 
duce tlie pin and to effect approximation of the fragments. 

Shortly afterward Sven Johannsen*® made use of the Smith-Petersen 
nail for fixation of the fragments without opening the joint. Johannsen 
introduced a ndre through the lateral aspect of the femur into the neck, 
as a guide for the introduction of the larger nail. The direction and 
position of the ndre was determined by Roentgen ray, as was the length 
of the nail. This technique greatly simplified the procedure and per- 
mitted accurate placing of the nail without the necessity of opening the 
joint. Johannsen introduced the guide ware through the trochanter 
and into the head of the femur. A great many variations in technique 
have been devised. These have consisted chiefly in perfection of con- 
trol of direction of the pin ndthout the necessity" of introduction of the 
guide nare. 

Man 5 ' authors prefer to insert the Smith-Petersen nail under fluoro- 
scopic or radiographic control, nathout the use of the guide wire or 
other gadgets designed for direction of the nail.-^-®®’®"’®* Others use pro- 
tractors, templates or guides to direct the nail into position.'*-®’'*'""-^'''*-®* 

Some surgeons use multiple small stainless steel pins similar to 
ICirschner wires, the m'res being inserted parallel to each other*® 
or at various angles. The wares when anchored one to another 
tend to prevent retraction. 

The question as to the need for impaction after reduction as sug- 
gested by Cotton'® is a controversial one. Most authors do not make 
a special attempt at impaction, but there are those who feel that tin's 
is an important adjunct. 

The problem of anesthesia is likewise an important consideration. 
Inhalation anesthesia or spinal anesthesia is advocated by many, 
chiefly on the basis of the need for adequate relaxation to allow proper 
reduction. The time necessary for the actual reduction and pinning 
of the fragments is usually short enough that anesthetic diflicuities are 
not of great magnitude. Others prefer local anesthesia, morphine and 
scopolamine, or avertin, on the premise that inost of the patients are 
old and do not stand the anesthetic well, ^^e have found, even in 
the case of a 99-year-old patient with a fracture of the neck of the 
femur, 50 mg. of novocaine intraspinally to be the anesthetic of choice 
and no untoward results were noted. 

The problem of additional fixation following the apposition of the 
fragments by pins is widely discussed. Occasionally, the viewpoint 
is stressed that the patient should be permitted out of bed immediately 
and allowed to walk. This seems to be c-xpectinga bit too much, although 
it is frequently advantageous to allow elderly patients out of bed in a 
wheel chair. However, even this is not usually essential since the patient, 
with relief of pain which is usual following fi.xation of the fragments, 
mav be cared for in bed as well as old patients with any other condition. 
Following the insertion of the pin there is still the necessity for separa- 
tive proccss’cs before tbe neck of the femur is strong enough for nil 
weight bearing. Frequently it is advisable, in addition to internal 
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fixation, to add some form of external fixation. We feel that where 
this seems advisable, temporary traction has one advantage in that 
it permits more freedom of motion on the part of the patient. 

Difficulties which may arise following the insertion of a pin in the 
neck of the femur have been noted. Infection due to the pin retracting 
through the skin has been reported by Rowlette ct alJ^ and the pin has 
been found to have migrated into the bladder by Van Ravenswaay*® 
and into the pelvis by Backer-GrondahP and Telson and Ransohoff.^® 
However, these accidents are rare. More frequently, the pin tends to 
loosen and withdraw from the proximal fragment. To overcome this 
White® devised a pin to hold the nail firmly in place and prevent 
retraction. 

The use of various types of screws instead of pins has been revived 
chiefly on the basis that retraction is prevented. In addition, there are 
those who hold that the screw has an advantage over the nail because it is 
possible to draw the proximal fragment more firmly into approximation 
with the distal fragment.^^--*--® 

During the past 7 years what has been incorrectly termed “blind 
nailing” has been accepted with enthusiasm. A rather voluminous 
literature is available. The enthusiasm for this lies in that the pro- 
cedure is simple enough to permit its use in old debilitated individuals, 
fixation is assured, active and passive motion is possible, confinement 
to bed is lessened and due to the necessity for satisfactory reduction 
before fixation, pain is decreased. These factors have long been recog- 
nized as fundamentals in the treatment of fractures and especially in 
fractures of the neck of the femur. 

The method has been widely accepted and many case reports are 
available. The results appear to be generally better than those obtained 
with other methods. This may be more apparent than real and one 
must wait until sufficient general experience has been gained and until 
adequately and carefully collected statistics are available. In gen- 
eral the outlook is good, sinee reduction must be obtained if the pin 
is to be introduced properly. In cases of treatment by fixation in ab- 
duction the emphasis all too frequently was placed upon applying the 
plaster with little regard for adequate reduction. For any method of 
treatment of fractures of the neck of the femur, fundamental principles 
demand reduction and fixation. Since adequate reduction is necessary 
for treatment by pinning or hailing the fragments together, it is quite 
likely that this most important deficiency, emphasized by Henderson, 
with regard to treatment of fractures of the neck of the femur may be 
overcome. 

It is much too early to attempt any evaluation of the end results 
of modern methods of internal fixation of intracapsular fractures as 
generally practised. That there will be not only a decreased mortality 
rate, but a higher incidence of bony union is suggested by the numerous 
enthusiastic reports now in the literature. However, it is not as yet ap- 
parent whether internal fixation will supply the solution to what Speed'**' 
has so aptly termed the “unsolved fracture.” The optimism engen- 
dered by glowing reports may cause us to forget that we have long 
accepted as fact that the nutrition to the neck of the femur was poor 
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and healing difficult. The introduction of foreign material can only 
provide immobility of the fragments to permit repair to take place. 
It is quite possible that by the method of internal irsation ivith pins 
or nails the average 'surgeon may be able to approximate the results 
obtained by other methods in the best hands and that those more 
expert will improve their results. 

C. G. Johnston. 
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INTRACRANIAL ANEURYSMS OF THE INTERNAL CAROTID 
AND OF THE CIRCLE OF WILLIS. 

In recent j^ears, the study of aneurysms of the intracranial portion 
of the internal carotid and of the circle of Willis has assumed gradually 
increasing importance. Prior to 15 years ago, when Symonds’® paper 
on the subject appeared, the diagnosis of intracranial aneurysm was 
rarely thought of during the life of the patient. As recently as 1934, 
Garvey^ reviewed the clinical symptoms, etiology, and pathologic find- 
ings in aneurysms of the circle of Willis and stated that, “the diagnosis 
of intracranial aneurysm cannot be made with any degree of certainty 
until rupture occurs." He considered, however, that the clinical syn- 
drome produced by rupture of such an aneurysm was sufficiently char- 
acteristic to make diagnosis fairly certain. The use of arteriography 
offers an opportunity to confirm the diagnosis of an unruptured intra- 
cranial aneurysm during the life of the patient, and ligation of the 
internal carotid offers a possible means of preventing fatal rupture, if 
the diagnosis can be established. Involvement of vision, of visual 
fields, and of ocular muscles constitute the presenting symptoms in 
many of these cases. It is of interest, therefore, to review the ocular 
changes which suggest at least the possible presence of an intracranial 
aneurysm and to consider briefly the other diagnostic features which 
aid in confirming the diagnosis. 

The characteristic syndrome of rupture of an intracranial aneurysm 
is apparently that of a sudden apoplectic seizure with loss of conscious- 
ness, vomiting, at times convulsions, followed by severe headache, 
photophobia, stiffness of the neck, and other signs of meningeal irrita- 
tion. Examination of the spinal fluid reveals a uniformly bloody fluid 
under increased pressure. Complete paralysis of the oculomotor nerve 
with ptosis and iridoplegia is of frequent occurrence and is apparently 
indicative always of the side of the lesion. Frequently, large hemor- 
rhages are found in the retina, especially around the optic disks. The 
hemorrhages may be of subhyaloid type and may be seen at times, 
to break through into the vitreous. A mild edema of the optic disks 
may be present early and may increase in amount if the patient sur- 
vives the attack. It is not clear why the characteristic hemorrhages 
in the retina are absent in some cases. But when they are present in 
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a patient who has had a sudden onset of coma followed by severe head- 
ache, the suspicion of hemorrhage into the subarachnoid* space should 
always be aroused. The mechanism of these hemorrhages into the 
retina is not definitelj^ known. Originally they were thought to be 
due to the extravasation of blood along the sheath of the optic nerve 
through the lamina cribrosa into the retina. However, Riddoch and 
GouldenJ have shown that the hemorrhages in the retina are due to 
obstruction of the central vein of the retina in the optic sheath with 
venous stasis in the retina and, at times, actual rupture of the walls 
of the retinal veins. 

^\ith the rather definite establishment of this syndrome of the 
ruptured aneurysm, more interest has centered recently on the possi- 
bility of diagnosis of the unruptured aneurj^sm. In 1925, Foster Moore® 
reported what he believed to be the first case of unruptured intra- 
cranial aneurysm diagnosed during the life of the patient. This was 
a mycotic aneurysm which occurred during the course of a malignant 
endocarditis and which was found to involve the end of the right 
internal carotid artery and the beginnings of the anterior cerebral, 
posterior communicating, and ophthalmic arteries. The aneurysm had 
caused sudden, complete blindness in the right eye through rupture 
of the right optic nerve. Twelve days later there was an additional 
defect in the upper temporal field of the left eye. 

A number of indi\ddual case reports have appeared in the literature 
from time to time, all of which are summarized in Jefferson’s paper 
published in 1937. Most of these cases were diagnosed at operation 
or autopsy. As representative of various tjT^es of vision and field 
changes which may be encountered, the cases of Poster Kennedy,’ of 
Wetzel,'® and of McKendree and Dosha}'’ may be cited here. Kennedy 
reported a case simulating bilateral retrobulbar neuritis in which the 
loss of vision in the right eye preceded by 6 months that in the left 
eye. At exploration, the mass found was thought to be a glioma. 
Death occurred, however, following a rupture of the aneurysm which 
was found at necropsy in the right internal carotid artery. In Wetzel’s 
case, there was secondary optic atrophy in the left eye with \’ision 
reduced to 6/60 and witii progressive concentric contraction of the 
visual field. At necropsy, which in this case also followed rupture of 
the aneurysm, the left optic nerve was found markedly stretched and 
flattened over the surface of a large aneurysm of the left internal 
carotid artery. 

In the 3 cases reported by McKendree and Do.shay, the ocular fintl- 
ings were those of progressive chiasmal lesions with bitemporal hcmian- 
opic field defects. All of these cases were discovered at operation 
following the diagnosis of chiasmal lesions of indeterminate type. In 
1 of the cases, the presence of the aneurysm was confirmed at necropsy 
following rupture. In another case, exploratory craniotomy revealed 
an aneurysm of the left internal carotid artery. Following a ppnod of 
digital compression, the left common and internal carotid arteries were 
ligated. The left eye had been blind before the operation and remained 
so, but the temporal field of the right eye had widened out consulcrably 
3 months after the ligation. In 1 of the cases. Roentgenograms of the 
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skull were negative; in 1, erosion of the sella and clinoid processes was 
present; in the third, there was decalcification of the dorsum sellse. 
In all of the cases, encephalographic studies demonstrated the site of 
the lesion but not its nature. 

With the aid to diagnosis furnished by careful and expert roentgeno- 
graphic studies, encephalographic studies, and arteriograms, it is becom- 
ing possible to diagnose at least a certain percentage of cases of unrup- 
tured intracranial aneurysm during life. In 1926, Sosman and Vogt® 
called attention to the roentgenographic diagnosis of aneurysms of the 
internal carotid artery and the circle of Willis. They said, “The 
recognition of these aneur5'^sms on Roentgen examination is by means 
of (1) calcification in the wall of the aneurysm, or (2) erosion of the 
bone adjacent to the aneurysmal sac. In the first, one can see thin 
plaques of calcium, usually semilunar in shape, with their convexity 
upward, lying beside the sella, or should the aneurysm be large, rising 
above the level of the sella, but just to one side of it. These are fine 
curvilinear shadows, sharply outlined, occasionally segmented, and 
easily recognizable as being in the wall of a cystic or rounded struc- 
ture The erosion due to these pulsating sacs .... involves 

or may involve one anterior clinoid, the lateral half of the body of 
the sphenoid on the same side, and a similar portion of the posterior 

clinoid There is no expansion of the pituitary fossa .... and 

no apparent depression of the floor of the fossa. • The opposite anterior 
clinoid is not involved .... and there is no pressure atrophy or 
forward bending of the posterior clinoid.” 

Sosman and Vogt admitted that roentgenographic diagnosis was not 
uniformly successful in the cases they reported. They estimated that 
in 25% of the cases, diagnosis was possible from the roentgenographic 
findings and that, in an additional 25%, the roentgenographic findings 
would support the clinical impression. They expressed the belief that 
with improvement of technique, roentgenographic diagnosis would be 
possible in a higher percentage of cases. This belief would seem to be 
supported by the results in a more recent series of cases, that of McKin- 
ney, Acree and Soltz.® 

In 1936, McKinney, Acree and Soltz reported 8 cases of unruptured 
aneurysm of the intracranial portion of the internal carotid artery 
proximal to the point where it leaves the roof of the cavernous sinus. 
All of them had paralysis of the third and fourth nerves, 6 had paralysis 
of the sixth nerve, 5 had exophthalmos on the side of the lesion, 4 had 
pallor of the disk, 2 had low-grade papilledema, 1 was blind, and 5 had 
contracted fields on the side of the lesion. All had corneal anesthesia 
and pain and paresthesias over the eye. They consider that the clinical 
syndrome of an unruptured aneurysm of the intracranial portion of 
the internal carotid artery consists of exophthalmos and a partial or 
complete involvement of the second, third, fifth and sixth nerves on 
the side of the aneurysm. The third and fifth nerves are involved, 
always, the others usually. Since the internal carotid artery gives off 
branches in the cavernous sinus to the third, fourth, sixth and first 
divisions of the fifth nerve, the paralysis may be on a vascular as well 
as a pressure basis. Aneurysms in this location may extend into the 
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ophthalmic artery but such extension is not necessary to produce the 
syndrome described. All of their cases had confirmatory roentgeno- 
graphic findings. In addition to the curvilinear plaques of calcification 
and the unilateral erosion of the sella described by Sosman and Vogt, 
they called attention to the presence of enlargement of the sella, uni- 
lateral enlargement of the optic foramen and of the superior orbital 
fissure, erosion of the margins of the carotid canal, and displacement of 
the pineal. 

Jefferson^ agrees substantially wnth McKinney, Acree and Soltz on 
the roentgenographic diagnostic signs of inti-acranial carotid aneurysms. 
He calls attention also to the value of angiography in definitely localiz- 
ing the aneurysm. He has di\aded his 53 intracranial aneurysms into 
four groups: (1) Pure subarachnoid hemorrhage with nothing to 
indicate the precise site of the anemysm, 16 cases; (2) aneurysms with 
paralysis of cranial nerves, usually the third, 9 cases; (3) sacular (non- 
fistulous) aneurj'sms of the internal carotid in the cavernous sinus, 
16 cases; and (4) basal aneurysms “with affection of the visual path- 
ways, 12 cases. His paper is devoted essentially to the detailed con- 
sideration of the 12 cases in the last group, in ivhich, as in the tlurd 
group, the symptoms of the aneurysm are essentially those of a tumor. 

Jefferson thinks that the most important division of carotid aneu- 
rysms is into supraclinoid and infraclinoid. The infraclinoid aneurysms 
arise in the cavernous sinus and give rise to ophthalmoplegia and dis- 
turbances of the trigeminal nerve. Visual difficulty is caused essen- 
tially by paralysis of accommodation or by diplopia. Supraclinoid 
aneurysms spring from the carotid at the origin of the ophthalmic or 
posterior communicating arteries or at tlie final bifurcation of the main 
trunk. These are the anemysms wliich interfere primarily with I'ision. 
Jefferson further subdivides them into four groups; (1) Those inter- 
fering with the optic radiation and striate cortex, 3 cases; (2) those 
compressing the optic tract, 1 case; (3) those affecting the optic nerves, 

2 cases; and (4) those involving the chiasma, 6 cases. 

In the first group, Jefferson includes cases of homonymous hemianop- 
sia following subarachnoid hemorrhage. He believes that the hemi- 
anopsia is the result of thrombosis of the posterior or middle cerebral 
artery following the rupture of an aneurysm. Jefferson considers as 
indicative of pressure on the optic tract a left homonymous hemianop- 
sia which was found in association vdth a right tlurd nerve paralysis 
and a left hemiparesis in an aneurysm of the right posterior cerebnd 
artery immediately outside the third nerve confirmed at necropsy fol- 
lowing death from rupture of the aneurysm. Of the 2 cases^ with 
unilateral loss of vision, the onset was gradual in 1 and sudden in the 
other. The case with gradual loss of vision was proved at necropsy to 
be due to a large aneurysm of the internal carotid artery in the anterior 
end of the cavernous sinus. Both these cases also had paralysis of the 
third nerve on the side of the lesion. V'etzcl calls attention to the fact 
that this unilateral loss of vision is due to the fact that the optic nerve 
rests inferiorly on the internal carotid artery at the point at which the 
latter forms an arch with the conve.xity upward and gives origin to the 
ophthalmic artery. 
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Of Jefferson’s 6 cases with signs of compression of tlie chiasm, 3 
showed bitemporal hemianopsia, 1 was blind in one eye with temporal 
hemianopsia in the other eye, 1 had bilateral inferior altitudinal anopsia 
with relative bitemporal hemianopsia, and 1 had unilateral central sco- 
toma with relative bitemporal hemianopsia. Four of these cases were 
confirmed by operation and 2 by angiograms with thorotrast. It is of 
interest that in 2 of these cases the eye on the side opposite to the 
aneurysm showed the earliest and greatest loss of vision. 

Jefferson thinks that pain and headache are more frequent and 
symptoms severe in patients vdth aneurysms than in those with pituit- 
ary tumors. The characteristic anesthesia of the ophthalmic division 
of the fifth nerve which is so frequent in subclinoid aneurysms does not 
occur in supraclinoid aneurysms. Hemiparesis is rare. Mental changes 
are frequent, l^aralyses of the ocular muscles occur in supraclinoid 
aneurysms .but are not as frequent as in the subclinoid type. Anosmia 
is very infrequent. Hypothalamic signs and evidences of dyspituitar- 
ism are rather rare. 

Ligation of the carotid is gradually being recognized as the only 
valuable method of treatment for cases of intracranial carotid aneu- 
rysms. Jeff'erson believes that this is true in spite of the fact that he 
ligated only 1 of the cases in the present series (with definite improve- 
ment in vision). Because of the risks involved in ligation of the carotid, 
he thinks that only those cases should be ligated in which there is 
progressive failure of vision or persistent pain. Before ligation, it 
should be demonstrated that digital compression for 30 minutes is 
tolerated without ill-effect. It is well, Jefferson thinks, to do the liga- 
tion under local anesthesia so that the effects of a temporary ligature 
can be observed for a full hour before the final ligature is applied. It 
should be remembered, however, that even this procedure does not 
always prevent the development of a hemiplegia or aphasia 36 to 
48 hours after the ligation. 

Summary. It seems rather obvious that there are two relatively 
distinct locations of intracranial aneurysms in which the types of ocular 
involvement are at least relatively if not entirely distinct. Saccular 
aneurysms of the internal carotid in the cavernous sinus or just at the 
point of exit produce essentially oculomotor paralyses. Aneurysms of 
the internal carotid at the point of origin of the various branches of 
the circle of Willis or of the ophthalmic artery produce ocular syndromes 
of chiasmal or prechiasmal type with characteristic field defects.^ 
Aneurysms which cause primarily oculomotor rather than visual field 
defects seem to be the ones most frequently associated with recurrent 
hemorrhages into the subarachnoid space and retina. Aneurysms in 
this location probably respond more favorably in the main to ligation 
of the carotid than do aneurysms located higher in the circle of Willis. 
Paralysis of the third nerve is a more reliable localizing sign of the side 
of the aneurysm than is the character of the defects in the visual fields, 
unless the loss of vision is entirely unilateral. 

Henry P. Wagener, M.D. 



304 


PROGRESS OF JIEDICAL SCIENCE 


BIBLIOGRAPHY. 

(1.) Gars-ey, P. H.: Arch. Ophth., 11, 1032, 1934. (2.) Jefferson, G.: Brain, 
60, 444, 1937. (3.) Kennedy, P.; J. Am. Med. Assn., 67, 1361, 1910. (4.^ McKen- 
dree, C. A., and Doshay, L. J.: Bull. Neurol. Inst. New- Y'ork, 5. 223, 1936. (5.) 
McKinney, J. McD., Acree, T., and Soltz, S. E.: Ibid., p. 247. (6.) Moore, R. F.: 
Trans. Ophth. Soc. United Kingdom, 45, 490, 1926. (7.) Riddoch, G., and Goulden, 
C.: Brit. J. Ophth., 9, 209, 1925. (8.) Sosman, M. C., and Vogt, E. C.: Am. J. 
Roent. and Rad. Tber., 16, 122, 1926. (9.) Symonds, C. P.: Guy’s Hosp. Rep., 
73, 139, 1923. (10.) Wetzel, J. O.: Am. J. Ophth., 19, 1053, 1936. 


Notice to Contributors. Manuscripts intended ior publication in the Ajibkican 
J ouRNAB OF THE Medical SciExcES, and correspondence, should be sent to the 
Editor, Db, Edward B. Kbumbhaab, Seboo! of Medicine, University of Pennsylvania, 
Philadelphia, Pa. « 

Articles are accepted for publication in the A-Uebicah Jousn'al of the MEnrcAL 
Sciences exclusively. 

All manuscripts should be typewritten on one side of the paper only, and should be 
double spaced with liberal margins. The author's chief position and, when possible, 
the Department from which the work is produced should be indicated in the subtitle. 
Illustrations accompanjrng articles should be numbered and h.Tve captions bearing 
corresponding numbers. For identification they should also have the author's name 
written on the margin. The recommendations of the American Medical Association 
Style Book should be followed. It is important that references should be numbered 
and at the end of the articles, arranged alphabetically according to the name of the 
first author and should be complete, that is, author’s name, journal, volume, page 
and year (in Arabic numbers). 

Return postage should accompany all manuscripts but will bo returned to the 
author if the manuscript is accepted. 

Two hundred and fifty reprints, with covers, are furnished gratis; additional 
reprints may be had in multiples of 250 at the expense of the author. They should 
be asked for when the galley proofs are returned. 

Contributions in a foreign language, if found desirable for the Journal, will be 
translated at its expense. 



THE 


AMEEICAN JOUENAL 

OF THE MEDICAL SCIENCES 

SEPTEMBER, 1938 


ORIGINAL ARTICLES. 

LATE RESULTS IN TREATMENT OF AMEBIC ABSCESS AND 
HEPATITIS OF THE LIVER. 

By Philip W. Beown, M.D., 

DIVISION OP MEDICINE, THE MAYO CLINIC, 

AND 

CoRRiN H. Hodgson, M.D., 
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Success in the treatment of amebic abscess of the liver may be 
held to be some measure of the efficiency of the procedure employed. 
Certainly invasion of the liver by the parasite— an indication of its 
extension beyond the wall of the bowel— is a serious manifestation 
of the disease. Evidence of this is afforded by the high mortality 
which occurred prior to the introduction of emetine by Sir Leonard 
Rogers.^ Although emetine serves to control the acute mani- 
festations of the infection, it has been difficult to eradicate the 
parasite completely. We have reported, from time to time, im- 
provements in treatment which have proved most effective, but 
we were curious as to the late results we had obtained among 
patients who had hepatic involvement. In reviewing the records 
of the past 18 years we find that 18 patients who had an abscess of 
the liver have come to operation and that 17 others have been 
regarded clinically as presenting signs of hepatic involvement. 
Drainage or aspiration of an abscess of the liver with identification 
of the ameba in the pus is definite proof but it is not possible to 
prove actually that hepatic damage occurred in the patients not 
operated on. 

One might expect that amebic abscess of the liver would be uncom- 
mon in the North Temperate Zone. Hence, it was surprising to 
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find that the ameba was the cause of the abscess in 38 (14%) of 125 
cases of abscess of the liver encountered at The Mayo Clinic. The 
actual incidence of amebic abscess of the liver and hepatitis in rela- 
tion to amebiasis itself is small, that is, approximately 2 or 3% of the 
cases, in our practice. This would seem a fairly accurate incidence 
for the north, barring massive infections such as occurred in the 
Chicago epidemic, but is, by no means, indicative of what may be the 
incidence in the south and in the tropics. 

That the resistance of women is greater than that of men would 
again seem to be substantiated among patients who have hepatic 
damage due to the ameba. Of the 18 surgical patients, all were 
men and only 4 of the 17 medical cases were women; thus, 4 of the 
35 patients were women. Although age is of no particular impor- 
tance, the average is in the fourth decade noth a range from 17 
to 59 years. It has been noted in similar discussions that an associ- 
ated or even antecedent diarrhea may be absent. It bears repetition 
to stress that 8 of these 35 patients did not have diarrhea; nor was 
there a history of diarrhea. Pain, usually in tlie right upper quad- 
rant, was the most frequent sjuiiptom. Pain also was noted in the 
lower right portion of the thorax, epigastrium, and in the left upper 
quadrant. Reference of pain to the rigljt shoulder was noted in 8 
instances and to the left shoulder in 1 instance, indicating dia- 
phragmatic irritation. Likewise, fever was a common sjTuptom, 
although not present in 4 cases at the time of the patient's admission. 
Fever associated with chills had occurred in 15 cases. 

The composite picture is that of a middle-aged man, with or with- 
out a history or the presence of diarrhea, who suffers with pain in 
the upper right quadrant. This pain is a steady soreness which 
varies in intensity but is not like the colic usually associated with 
disease of the gall bladder. Fever, 1 to 5 ° above normal, is associ- 
ated nnth the pain. Tire pain is likely to ire referred to the shoulder. 
Leukoc.\'tosis is present but both fever and leukocj4osis may be 
minimal during a quiet phase. On physical e.xamination there may 
be tenderness of the liver which may be elicited only by compressing 
the lower ribs or by a thrust of the examining hand against the liver 
when the patient inspires deeply. Roentgenologic examination of 
the chest may reveal elevation of the right half of the diaphragm 
and may even give evidence of fluid in the lower right portion of the 
thora.x (10 of 29 cases). A mass in the region of the liver or enlarge- 
ment of the liver is often present (8 of 35 cases). Occasionally, 
a draining sinus, the walls of which seem to be disintegrating, ts 
present, if an operation has been performed previously (9 of the 
18 surgical cases). Jaundice may be present but it is not intense 
(noted in 9 of 33 cases). Examination of the stool and pus from the 
abscess, if a\ailable, should be positive although repeated search 
may be required. In this series, criticism may be directed 
the* fact that stools positive for the ameba were found in only 
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cases. In 6 additional instances, pus from the abscess was found to 
contain the parasite. The 3 patients, examination of whom gave 
no actual proof that amebas were present in stools or pus, responded 
so characteristically to antiamebic treatment that we make no 
apology for including them. “Never” is a poor word to use but, 
to date, we have “never” seen any disease that is so definitely 
improved by treatment within 36 to 48 liours as amebiasis after 
emetine is administered (3 to 4 grains ) ; this improvement is apparent 
to both patient and phj’-sician. 

As additional evidence of severity of infection, if the patient’s 
condition permits, ulcers may be visualized through the proctoscope 
(7 of 17 patients examined) and the barium enema may show ulcer- 
ative changes, usually in the cecum (3 of 13 patients examined). 
In our series, the patients who were se\’^erel5^ ill were not examined 
by these two methods. 

If it is known that the liver is damaged, the extent of such damage 
may be determined partly by use of the bromsulphalein test. Of 
7 medical cases, 5 did not give evidence of retention of the dye and 
2 gave evidence of retention graded 1 to 2 (on the basis of 1 to 4). 
Of 6 surgical cases, 3 gave evidence of retention of dye graded 1, 
2 graded 2, and T graded 4. 

Result of Treatment in Medical Cases. Fourteen of the 17 patients 
are available for study of late results. Of the remaining 3, 1 died 
within 32 hours after admission. He was w extremis and so little 
could be accomplished that the diagnosis of perforation of amebic 
cecal ulcers and amebic abscess of the liver was not established until 
necropsy. The other 2 patients were seen in 1919 and in 1922 and 
we could obtain no recent data. The results of treatment of the 
remaining 14 patients may be noted in Table 1. 


Table 1. — Results: Medical Treatment op Amebic Infection of Liver. 


Case 

No. 

Date first 
seen. 

Latest 

information. 

Condition. 

1 . . . 

. . . 1933 

Dec., 1937 

Apparently well 

2 ... . 

. . . 1934 

1935 

Apparently well 

2, ... . 

. . . 1934 

Jan., 1938 

Apparently well 

4 . . . . 

. . . 1932 

Jan., 1938 

Apparently well 

5 ... . 

. . . 1935 

Jan., 1938 

Apparently well 

G ... . 

. . . 1934 

Jan., 1938 

Apparently well 

7 ... . 

. . . 1934 

Months later 

Unknown 

8 ... . 

. . . 1932 

Dec., 1937 

Apparently well 

d ... . 

. . . 1933 

Dec., 1937 

Apparently well 

10 ... . 

. . . 1934 

Sept., 1937 

Apparently well 

11 ... . 

. . . 1934 

Jan., 1938 

Apparently well 

12 ... . 

. . . 1935 

Jan., 1938 

Apparently well 

13 ... . 

. . . 1935 

Dec., 1937 

Apparently well 

14 ... . 

. . . 1928 

Months later 

Unknown 


It would be presumptive for us to use the word “cure”; but it is 
encouraging to have this group, each member of which gave clinical 
evidence of a serious condition which disappeared, as if by magic. 
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after antiamebic treatment. In view of tbeir bistory of symptoms 
antedating treatment and the fact that little, if any, difficulty has 
been experienced since then, one cannot help but feel that a suitable 
regime has been employed. One example should be mentioned 
which might be considered as a damper against unwarranted thera- 
peutic claims. Case 6 represents the only patient in this medical 
group concerning whom the question of adequate antiamebic 
therapy was raised and in whom the classical signs of hepatic damage 
later developed. He was seen at the clinic, for the first time, in 
1926 because of bloody diarrhea which was found to be due to 
E. histolytica. He received emetine and 4 times he recei^'ed a 
course of 15 tablets of stovarsol. The response was character- 
isticall}’’ excellent and he remained well until December, 1933, at 
which time he developed pain in the region of the liver. On read- 
mission, in March, 1934, examination of the stools again gave 
positive results for E. histolytica. There was marked tenderness 
over the left lobe of the liver and he had fever and leukocytosis. 
Emetine and treparsol were administered and all symptoms abated; 
in 48 hours he said he felt well. Further treatment with emetine 
and treparsol was carried out at home and on his visit here in 
January, 1938, he was in fine health. Examination of stools gave 
negative results for E. histolytica. We are inclined to consider this 
patient as an example of reinfection rather than one of exacerbation, 
because he has been well for 7 years. 

We do have record of 3 of -this medical group who had received 
some antiamebic therapy but it had been scanty and unsystematic; 
such treatment, we know, is not conducive to good therapeutic 
results. Although 2 or 3 years may be too short an interval of time 
to permit unwarranted therapeutic claims, yet the illness that pre- 
ceded treatment in each case and the good health subsequent to 
treatment make it difficult to avoid enthusiasm. 

Surgical Cases. Considering the surgical aspect of these IS pa- 
tients, one is impressed by the difficulty encountered in establishing 
a correct diagnosis. We realize that amebic abscess of the liver is, 
by no means, as frequently a surgical problem as disease of the gall 
biadder, ruptured ulcer, or even a lesion in the hepatic flexure of the 
colon, yet the presence of an abscess in that region should arouse 
suspicion. Usually the pus is characteristic, a dark reddish, choco- 
late-colored material which is rather thick. This material continued 
to drain from several patients without decreasing iti amount, as 
one would expect of a pyogenic abscess. ^Mth persistence of drain- 
age, there may be a meiting away, a digestion, of walls of the sinus 
tract. In 1 instance, this had progressed until the patient had a 
hole in his epigastrium large enough to admit a fist. Ihe digestnc 
feature was recognized and attributed to pancreatic ferments froi” 
drainage of what was probably a pancreatic cyst. hen the 
dark, sullen flowing pus finally was examined for ainebas, the 
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problem was settled and after treatment was instituted, filling in 
of tlie huge hole was merely a matter of a few days. 

The presence of fluid in the right side of the thorax has proved 
misleading. Drainage through the region of resected ribs has been 
undertaken, the opening later being enlarged, and the etiologic 
factor being discovered only after the pus was examined for amebas. 
Also, we have had the experience of pus obtained from a draining 
sinus being sent “for culture” and for the usual bacteriologic 
studies, which delayed diagnosis for daj^s until it was reported that 
“amebas have not been found.” Apropos of this, Magath^ has 
pointed out to us that the first pus obtained, or even that from a 
dressing is not likely to reveal the parasite; he makes a practice of 
obtaining material from the sides or edges of the sinus tract, be- 
cause it is there that the parasite is working and living. We are apt 
to forget that tlie word “histolytica” means “dissolving tissue” 
and, therefore, it is not sm'prising that E. histolytica stays close to 
its base of supplies, in the walls of the sinus tract. 

Eleven of the 18 patients had been operated on prior to admission 
to the clinic. One of them was a patient whose condition we had 
diagnosed as amebic colitis and who returned home to carry out 
treatment. He failed to complete his regimen and developed a mass 
in the region of the liver which his doctor drained through the side. 
Two patients had received much antiamebic treatment but before 
admission to the clinic, in spite of the treatment, an abscess had 
developed which was aspirated in one case and drained in the other. 
In both, the abscess persisted and was present on admission to the 
clinic. Eight of the patients stated that abscesses of unrecognized 
etiology had been drained and the drainage had persisted from 1 to 
10 months. It was remarkable that 7 of these 8 patients had main- 
tained even a moderately fah* level of resistance. The resistance of 
the eighth patient was greatly depleted even though his abscess had 
drained for only a month. Effort was made to afford better drainage 
and he also received 6 grains of emetine hydrochloride, but to no 
avail, and he died within 48 hours. 

Three patients who had been operated on elsewhere and who, when 
admitted, had draining sinuses, were not operated on here. Ex- 
amination of material from the walls of the sinus revealed the para- 
site and institution of antiamebic therapy relieved the surgeon of 
further care of the patient. Operations were undertaken at the 
clinic on 15 patients. We noted, in the preceding paragraph, the 
patient in extremis who died within 48 hours. A second patient 
underwent drainage of a large right subphrenic abscess and only 
n-fter some further time elapsed was the pus' examined for amebas. 
Specific treatment was administered over a period of about 3 weeks 
but was of no avail in preventing his death. 

The following operations were carried out on the remaining 13 
patients: aspiration of the left side of the thorax, (2 cases), estab^ 
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lisliiaent of drainage throngh resection of a low right rib (4 cases) on 
the lateral side, and drainage through the abdomen (7 cases). 
Antiamebic treatment was instituted as soon as the diagnosis was 
established. 

The most dramatic case that we have encountered was that of a 
man (reported previously) who, when first seen at the clinic, was 
unable to lie down; he was thin and very weak. He was scarcely 
able to breatlie because of a constant cough productive of thick, 
dark-colored, foul-smelling sputum. On the lower right portion of 
the thorax were scars of a recent rib resection. He had a moderate 
diarrhea which added to his sorrows. Tl)e temperature was 1 00.5° F. 
(38.1° C.) and the pulse rate w'as 150 beats per minute. The pre- 
liminary suggestion had been made that carcinoma of the lower lobe 
of the right lung was present. An alert resident physician had sent 
the sputum and stool for e.xamination for amebas. E. Msiolytica 
was present in the stool and immediately treatment was begun. 
Twice, the 'lower right portion of the thorax was aspirated and, 
following these procedures, the abscess ruptured spontaneously 
through the old scar. Release of much purulent material, in which 
E. histolytica was identified, contributed greatly to the patient’s 
relief. He remained here for several weeks at the end of which time 
he seemed to have recovered completely. A report, 2 years later, 
spoke of no further trouble. In this patient, the abscess of the liver 
had ruptured through the diaphragm and into the bronchial tree. 

The question often arises, if you could establish the diagnosis, 
could not operation be avoided? Yes, we feel it might, as judged 
on the basis of experience with the 18 medical cases. On the other 
hand, occasionally there was a patient (2 in our series) of whom 
abscess of the liver was suspected. jMuch antiamebic therapy was 
administered; yet, neither of these 2 patients was able to absorb 
the large collection of fluid and, therefore, open drainage was neces- 
sary. In fact, 1 patient had undergone aspiration of the region of 
the abscess three times, only to suffer prompt refilling of the cavity. 
The general impression must hold that development of an abscess is 
unlikely if the patient has received adequate treatment. The 2 
patients first mentioned must be exceptions that prove the rule. 

Table 2 summarizes data concerning the IS patients who under- 
went operation. The treatment of 1 patient (Case 16) must be con- 
sidered a failure. Following operation and treatment at the clinic 
in 1919, he remained in apparently excellent health until 1925 when 
he had an attack of bloody diarrhea which was diagnosed as ame- 
biasis. This was fairly well controlled until 1931 w'hen another 
abscess of the liver developed. IVc are indebted to his physician for 
the data of 1925 and 1931. Again the question arises concerning 
whether this represented a relapse (6-ycar interval) or a reinfection. 

As a corollary, we have record of 4 patients (all men), who gave a 
history of having undergone an operation for amebic absce.ss of the 
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liver. One patient (seen at the clinic in 1925) was operated on in 
South Africa in 1906 and must represent one of the few persons who 
were hardy enough to survive what ivas probably amebic infection 
in days when no specific treatment was known. A second patient 
had undergone drainage of an abscess on three occasions in a period 
of 3 years. At this time, he was having moderate diarrhea and be- 
ginning to sense pain in the region of the liver. jE. histolytica was 
identified in the stool. Treatment was apparently successful and, 
10 years later, he reported no further trouble. A third patient had 
undergone drainage of an abscess of the liver in 1927, followed by 
some antiamebic treatment. On examination in 1929, there was no 
evidence of abscess of the liver but he did have a granulomatous 
mass in the rectum which, it was thought, might be carcinoma. 


Table 2. — Hebvlts: Subgical Tbeatment of Amebic Abscess of Liver. 


Case 

Date first 

Date last 

Condition. 

No. 

seen. 

report. 

1 

.... 1928 

1930 

Apparently well 

2 

. . . . Oct, 1936 

Dec., 1937 

Apparently well 

3 

. . . . Aug., 1937 

Jan., 1938 

Apparently well 

4 

.... 1920 

1937 

Apparently well 

5 

.... 1925 

1937 

Apparently well 

6 

.... 1924 

1928 

Apparently well 

7 

.... 1930 

1938 

Apparently well 

8 

.... 1929 

1938 

Apparently well 

9 

.... 1931 

1938 

Apparently well , 

10 

.... 1930 

1938 

Apparently well 

11 

.... 1927 

1938 

Apparently well 

12 

.... 1927 

1935 

Apparently well 

13 

.... 1928 

1937 

Apparently well 

14 

.... 1930 

1937 

Apparently well 

15 

. . . . 1928 

1934 

Well (died of other causes) 

16 

. . . . 1919 

1932 

Recurrence? 1925 

17 

.... 1925 

Died post- 
operatively 


18 

.... 1932 

Died post- 
operatively 



E. histolytica was identified in the stool and specific treatment 
brought about an apparent cure. The fourth patient gave a history 
of having had an abscess which had been drained on two occasions 
and he stated 'that it was amebic. He had no evident amebiasis 
when examined at the clinic. Hence, some few patients may not 
only survive operation for unrecognized amebic abscess of the liver 
but have little or no further trouble. These must be hardy, tough 
individuals and one cannot bank very heavily on such good fortune 
to often repeat itself. Even though it may be all but impossible to 
make a correct preoperative diagnosis, microscopic examination of 
the pus from any liver or right pleural abscess should quickly estab- 
lish the diagnosis. It bears repetition to urge care in obtaining 
material for examination and not to be turned aside too easily by 
one report of negative findings. It is not scientific medicine but a 
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life may be saved by empirically administering emetine, if skill 
in the recognition of E. histolytica is lacking. 

Another question has been raised regarding the danger of using 
arsenic in the presence of amebic abscess of the liver. Our e.vperience 
obviously is small, as represented by these few cases; in fact, 3 of 
the 18 surgical cases were encountered before we used arsenic 
routinely. We can state, however, that we have seen no untoward 
results from the use of arsenic. On the contrary, we have seen 
failure to respond rapidly and fully until arsenic was administered. 
There is always the factor of individual tolerance to the drug, for 
which one must always be on guard, but, other than this, we have no 
hesitancy in advising the use of arsenic. One might coin the slogan, 
“Emetine to check the acute sjTnptoms and arsenic to wipe out the 
amebas.” Our present method of treatment is summarized as 
follows;- “If the patient is quite ill, he is kept in bed for the first 
few days; if he is not particularly ill, hospitalization is not necessary. 
Ob'iTouslj" the diet may need to be bland and simple if there is much 
dysentery, but very rapidly, that is, within 24 to 48 hours, a full 
and generous diet is begun. . . . 

“If the patient has not received antiamebic treatment recently, 
he is given 0.065 Gm. (1 grain) of Burroughs, Wellcome & Co. 
emetine hydrochloride, subcutaneously, twice daily for 3 days. After 
an interval of a week, 0.043 Gm. (two-thirds grain) of emetine is 
given tuTce daily for three more days. With the institution of the 
emetine, treparsol, 0.25 Gm. (4 grains), is administered orally with 
each meal for four days. If there is no intolerance to arsenic, two 
more such courses are prescribed with intervals of ten daj's between 
the courses. . . . 

“ If stool tests are positive following this regimen, tliree courses of 
chiniofon are prescribed: 3 Gm. orally per day for a week and re- 
peated for two more such courses, m’th a week’s interval between 
courses. If diarrhea is increased, the daily dose is decreased, thereby 
prolonging each course. Failure after this would indicate a course 
of one injection of arspbenamine weekly for six weeks, and 1 drachm 
(3.88 Gm.) of bismuth subnitrate from three to six times daily 
during the period.” 

Summary. Invasion of tlie liver by E. histolytica is a serious 
complication of amebic infection. Tlie diagnosis of involvement of 
the liver is suggested by the sjTuptoms of pain in the upper part of 
the abdomen, often referred to the shoulder, by fever, chilis, ieuko- 
erdosis, and, usually, but not always, an associated diarrhea or 
history of diarrhea. Unless an abscess develops which is aspirated 
or drained, it is not possible to prove that the liver is involved. 
However, such a sjaidrome as listed above, which is relieved by 
antiamebic treatment is all but proof of amebic infection. As a 
corollan.', a similar picture uninfluenced by antiamebic treatment 
is not amebiasis, except in the rare instances of a huge collection of 
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pus which' must be drained and then, of course, the proof of E. his- 
tolytica should be promptly obtained. Faith in the efficacy of our 
medical treatment would seem supported by the results in these 
cases; not that we have ceased trying new drugs, but until just as 
effective ones with even less toxicity than we now encounter are 
available, we feel justified in considering emetine and treparsol 
as the backbone of our treatment. 

Regarding our surgical cases, it is obvious both from clinical 
experience as well as from this review, that the correct preoperative 
diagnosis of amebic abscess of the liver is by no means easy. How- 
ever, if the surgeon encounters an abscess in the upper right portion 
of the abdomen, the source of which is not obvious or, if there is 
fluid in the thorax (as a result of extension from the liver through the 
diaphragm) and the material from the abscess is thick and dark in 
color, it is difficult to think of allovnng such an abscess to remain 
undiagnosed without performing an examination for E. histolytica. 
Figures will vary with material available for study but probably 
10 to 15% of abscesses of the liver seen in the North Temperate Zone 
are due to E. histolytica. 
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In 1932, Richter, Ivy and Kim® reported the presence of the 
"specific anti-anemic substance” in an extract obtained postmortem 
from the liver of a treated case of pernicious anemia and its absence 
from the liver of an untreated patient with this disease. They 
assumed, therefore, that when the specific anti-anemic substance is 
administered to a patient with pernicious anemia the liver stores it. 
Their observations were confirmed by Wilkinson and Kdein^ and 
by Goldhamer, Isaacs and Sturgis.^ 

* Presented by title before the meeting of the American Society for Clinical 
Investigation, Atlantic City, May, 1937. 

t This study was made possible by a special grant from Parke, Davis & Co. 
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Wintrobe and Shumacker® (1933), and Wintrobe'^ (1936) called 
attention to the association of macrocytic anemia and liver disease 
and on the basis of clinical and pathologic studies advanced the 
hypothesis that this anemia may be due to inability of the diseased 
liver to store the anti-anemic substance. As far as we were aware, 
the only direct proof of this assumption was the observation of 
Goldhamer, Isaacs and Sturgis that an extract prepared postmortem 
from the liver of a patient with cirrhosis and macrocytic anemia 
was ineffective in eliciting a hematopoietic response when admin- 
istered parenterally to a patient with pernicious anemia in relapse. 
This observation, together with other experimental data, led them 
to conclude that the specific hematopoietic substance might not 
be stored, by a severely damaged liver, or even though stored, 
might not be delivered to tlie tissues. It therefore appeared to us 
desirable to obtain additional data on the presence (or absence) 
of the anti-anemic substance in the diseased human liver. 

Method. Extracts were made from a normal calf’s liver and from 5 
diseased human livers according to the following method, kindly furnished 
us by Dr. Raphael Isaacs,- which is essentially that of preparing Cohn’s 
fraction G: "Suspend 500 grams of liver finely chopped in 1 liter of water 
and stir thoroughly. Heat tlfis on a steam bath to 80° C. until the protein 
appears to be precipitated. Filter. Add enough concentrated hj'dro- 
cliloric acid to the filtrate to precipitate the acid-coagulable protein. Filter. 
Concentrate under reduced pressure to 300 cc. and add enough 95% alcoiiol 
to make the solution 70% alcohol. Filter. Remove the alcohol under 
reduced pressure. Concentrate the remaining fluid to 100 cc. Filter.” 

The patients selected for injection had typical pernicious anemia 
with a red cell count between 1 and 3 million per c.mm., had re- 
ceived no anti-anemic treatment in the form of liver, iron, arsenic 
or transfusions for at least 1 month prior to the injection, were 
free of infection (with one exception) and subsequently showed a 
complete remission under specific treatment. 

Before preparing the extracts of the human livers, a control 
extract Avas made from a normal calf’s liver and administered intra- 
muscularly to a patient with pernicious anemia. A satisfactory 
response was obtained (Fig. 1). 

Extracts were then prepared from the livers of the following 
patients with hepatic disease: 

Case 1. Extract from G. H. {No. 360238), jialicnlwith hepatic cinhosis. 
The patient was a male, aged 54 in whom a diagnosis of hepatic cirrhosis 
was made 2 years prior to death. The diagnosis was based on nic presence 
of an enlarged finn liver and an enlarged spleen- together "'dh a strong 
alcoholic historj'. The blood Wassermann test was negative. There ivas 
no anemia and no history of hematemesis. On Alarch 1, 1930, he Avas hos- 
pitalized because of ascites. At that time, the red count was 3 million, 
the hemoglobin CS% (Sahli) and the lil.C.T. 105. A post-histamme nchlor- 
liA'dria Avas present. There Avere no abnormal neurologic findings. Ihere 
Avas 20% retention of bromsulphalein I hour after injection of - mg. ofthe 
dye per kg. of body weight. The Takata-Ara test ivas positive. The 
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icteric index Avas 11. On March 31, and again on April 1, 1936, he was 
given 2 cc. of a commercial liver extract intramuscularly (of Avhich 1 cc. 
was derived from 100 gm. of liver) but no liematopoietic response Avas 
obtained. He Avas given 3 additional injections of 1 cc. of this liver extract 
during April, 3 in May, 2 in June and 4 in July (the last on July 31st), in 
spite of AA'hich there was a progressive increase in the anemia. A Talma- 
Morrison operation AA^as performed on Majr 19th, at AA'hich time a "marked 
atrophic cirrhosis” was described. On August 30th, the day before death, 
the red cell count was 2.2 million, hemoglobin 47% and the M.C.V. 100. 
The patient died in coma on August 31, 1936. 



Necropsjj (4- hours after death) : The liver Avas described as small, pale 
yelloAv and finely nodular, and Aveighed 900 gm. Microscopic examination 
revealed extensive fibrosis Avith lynaphocytic infiltration. 

An extract prepared from the liver and administered intramuscularly 
to a patient Avith pernicious anemia produced a typical response (Fig. 2). 

It may be argued that the hematologic response could be ascribed 
to the administration of the commercial liA^er extract, even though 
none had been given for a month prior to the patient’s death. Re- 
gardless of this, the response obtained Avould indicate the ability 
of a diseased liver to store the anti-anemic substance. 
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Case 2. Extract from L. K. (A'o. 1642S), ‘patient tcith hepatic cirrhosis. 
The patient was a painter, aged 32, who was first admitted to the medical 
senoce on December 24, 1933, because of hematemesis. He had had inter- 
nuttent digestive distress including pain in the epigastrium occurring imme- 
diately after meals for 4 years. There was a strong historj’ of alcoholism. 
He was found to have an enlarged liver and spleen with no e\'idence of 
ascites. There was 30% retention of bromsulphalein 4 hour after the injec- 
tion of 2 mg. of the d 3 'e per kg. of bodj' weight. The icteric index was 11. 
The bipod Wassermann test was negative. A gastro-intestinal Roentgen 
ray series showed no eridence of peptic ulcer. The blood count on discharge 
was 3.2 millions with 45% hemoglobin. The gastric contents contained 
free hj^drochloric acid. 



He was again seen on June 11, 1935, at which time he presented mucli 
the same findings except tiiat his liver was not palpable, there were %cr 3 
prominent superficial veins, and ascites and slight icterus were pre.-en . 
The icteric index was 19. The Takata-Ara test was ixisitive. The b ood 
count showed G0% hemoglobin with 2.9 nnllion red cellp. :Macrocjto>^ 
was prominent in the staincrl blood smear. The M.C.\ . vas 100. The 
patient died 6 days after admi.csion following massive hemateme.vis. ID 
had at no time during his illness received any anti-aiiemic therapy other 
than iron. 
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At necropstj a ruptured esophageal varix was demonstrated. The liver, 
which weighed 1600 gm., was described as taiyny yellow, coarsely nodular 
and of extremely firm consistence. Microscopic sections revealed extensive 
fibrosis, Ijmiphocytic infiltration and apparent bile duct proliferation. 

An extract prepared from this liver yielded a satisfactory response when 
administered intramuscularly to a patient with pernicious anemia (Fig. 3). 


RESPONSE TO extract OF LIVER OBTAINED AT 
AUTOPSY FROM PATIENT L.K. WITH HEPATIC CIRRHOSIS 



JUNE.- JULY ZZ 2-1 26 26 30 Z 6 6 10 \Z H 16 16 20 2224 


Frc. 3. 


Case 3. Extract from F. R. {No. 88478), carcinoma of the hepatic duct 
with cirrhosis and hepatic metastases. The patient, F. R., a female nurse 
aged 45, was admitted to the medical service of this hospital on Septem- 
ber 7, 1934, complaining of jaundice of 1 week’s duration which had been 
preceded for several days with fever, chills, nausea, diarrhea and abdominal 
pain. There was no history of alcoholism. There was a history of nervous 
indigestion following a back injury 3 years before.' Her liver was found 
to extend about 2 cm. below the right costal margin, while the spleen was 
not felt. The icteric index was 100 and the serum bilirubin 16.5 mg. %. 
The blood Wassermann test was negative. The hemoglobin was 90% and 
the red count 4.4 millions. It was at first felt that the patient had catar- 
rhal jaundice, but because of progressive increase in the icterus (icteric 
index 165, serum bilirubin 25 mg._%) laparotomy was performed 1 month 
later. An inoperable tumor occluding the hepatic duct was found. Follow- 
ing operation, the jaundice remained completely obstructive as verified 
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by repeated stool and urine examinations. In April, 1935, the spleen be- 
.came palpable and in Maj^ ascites developed. The bromsulphalein reten- 
tion varied between SO and 100% throughout her stay. Anemia gradually 
developed, the red count varjdng between 2.8 and 3.5 millions, the hemo- 
globin between 61 and 70%, and the M.C.V. between 102 and 111. Free 
hydrochloric acid was present in the gastric contents. 

The patient died in coma on July 4, 1935. The liver was described as 
“smaller than average,” 3 'ellowish red and of increased consistence. Micro- 
scopic sections revealed diffuse fibrosis and scattered metastases. 

An extract administered intramuscularlj’- to a patient with pernicious 
anemia produced the effect as noted in Kg. 4. 



C.-^SE 4. Exlracl from J. B. (iVo. 34540), patient u-ilh chronic pasm-c 
congestio'n of the lircr. The patient, a white male, aged I’d- admit tw 
to the medical ser\’ice of this hospital on December 8, 193o, mtii acute 
congestive heart failure. He had had sj-mptoms of cardiac wcakne.«s tor 
about 3 years and had been admitted U years before with congcstne hear 
failure, which was felt to be due to arteriosclerotic hypertensive Jieart dis- 
ease with auricular fibrillation. At that time he remained m the hospital 
for 2 weeks; signs of congestive failure including an enlarged tender i cr 
were present. During the prc.<ent admission winch was of onlj - tiours 
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duration, there was no visible icterus, hemoglobin was 70% (Sahli) and the 
red cells numbered 3.9 millions. An M.C.V. determination' was not done. 

Necropsy (performed 12 hours after death) showed the presence of a 
typical nutmeg liver weighing 1805 gm., which on microscopic section 
showed central necrosis with hemorrhage. There was extensive generalized 
arteriosclerosis. An extract prepared from this liver was administered to a 
patient with pernicious anemia and cystitis with an effect as shown in Fig. 5. 
The presence of cystitis might have prer^ented the development of a more 
marked reticulocytosis, although the patient eventually had a complete 
remission. 


RESPONSE TO EXTRACT OF LIVER OBTAINED AT AUTOPSY FROM 
PATIENT J.B. WITH CHRONIC PASSIVE CONGESTION OF LIVER 
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Fig. 5 . 


Case 5. Extract from H. P. {No, IfiSOl), patient with chronic myeloid 
leukemia. The patient, a white male, aged 70, was admitted to the medical 
service of this hospital on October 22, 1935. He complained of increasing 
weakness and dizziness for 2 to 3 years with marked pallor for over 1 year. 
Dyspnea and ankle edema had been present for 6 months. In addition to 
marked pallor slight fever was present. The abdomen was distended due 
to ascites. The liver was felt one fingerbreadth below the right costal 
margin and the spleen extended halfway to the left iliac crest. The white 
cells numbered 500,000 per c.mm. and the blood smear was typical of 
myeloid leukemia. The hemoglobin was 45% (Sahli) and the red cells 
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numbered 2.7 millions. An M.C.Y. was not done, 
bronchopneumonia 14 days after admission. 

£ecropsy was performed 3 hours after death. The liver which weighed 
3480 gm. was descnbed as large, moderately firm, and pinkish yellow. 
Microscopic sections revealed extensive leukemic infiltration. An extract 
prepared from it was administered to a patient with the result as noted in 
Fig. 6. 



Summary. Extracts were prepared from the livers obtained post- 
mortem from 5 patients with chronid liver disease. Tliese included 
2 examples of portal cirrhosis, I of obstructive cirrhosis secondary 
to neoplasm of the hepatic duct, 1 of chronic passive congestion 
and 1 of extensive leukemic infiltration. The extracts were admin- 
istered intramuscularly to a suitably controlled group of patients 
with pernicious anemia in relapse. A characteristic reticulocytosis 
resulted, followed by an increase in hemoglobin and red cell count 
and by marked clinical improvement. 

The 3 patients with cirrhosis presented a inaerocj-tic anemia, 
while the t^^ie of anemia in the remaining 2 patients was not defi- 
nitely determined. 
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Conclusion. The human liver may contain the specific hemato- 
poietic principle even when it is the seat of extensive and protracted 
disease. This holds true even in the presence of macrocytic anemia. 

This strongly suggests that the macrocytic anemia associated 
with liver disease is not caused by failure of the liver to store the 
specific anti-anemic substance. 

We wish to express our appreciation to Dr. Ralph H. Fuller, of the Department of 
Pathology for his cooperation in this study. 
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A CONSIDERATION OF THE PHENOMENON OF PURPURA 
FOLLOWING SCARLET FEVER. 

By M. J. Fox, M.D., 

DIAGNOSTIC PHYSICIAN, SOXJTHVIEW HOSPITAL FOR CONTAGIOUS DISEASES, 

AND 

Norbert Enzer, M.D., 

DIRECTOR OF LABORATORIES, MOUNT SINAI HOSPITAL, 

MILWAUKEE, WISCONSIN. 

Severe purpura during the course of scarlet fever or following in 
its wake, has been a rare phenomenon in our experience. During 
the past 13 years only 2 cases of severe purpura were observed in 
very nearly 12,000 scarlet fever patients. Two other incidents of 
mild purpura have been studied. These occurred in individuals 
who had recently passed through a bout of scarlet fever, the purpura 
appearing after the termination of quarantine; 

The literature contains about 50 reported cases of severe purpura 
occurring during the course of, or as a sequel to, scarlet fever. The 
rarity of the condition, therefore, warrants presentation of other 
cases and a discussion of the significance of this clinical entity. 

We have had only two opportunities to perform necropsies on 
cases of scarlet fever with purpura. These 2 cases are not detailed’ 
in this series, as we do not have sufficiently accurate clinical data. 
In both of these the skin and viscera exliibited purpuric manifesta- 
tions of a fine discrete type. The distribution of the purpura was 
most marked on the serous membranes, but also occurred in the 
bladder and intestinal tract. The significant feature of these 2 
cases is that carefully performed postpostmortem cultures did not 
disclose streptococci in the blood or in these purpuric lesions. They 
were reported to us as of about 2 weeks’ duration and of a fulminat- 
iriE type. The immediate cause of death in these cases was attributed 
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to severe toxemia, as there were no other significant anatomic 
features to which death could be attributed. 

The essential gross lesions found in these cases were: A diffuse 
congestion of the lungs; a rather extensive pleural ecchymosis and 
purpura; cloudy softening of the myocardium with few fine dis- 
crete purpuric spots on the epicardium and at the base of the mitral 
valve; hj^Jerplasia and swelling of the mesenteric and mediastinal 
lymph nodes; moderate hemorrhagic engorgement and hyperplasia 
of the spleen; a moist and pale liver; fine petechise in the gastric 
and intestinal mucosa, chiefly in the upper portions of the intestinal 
tract; moderate swelling and congestion of the kidneys without 
purpura; purpura in the bladder mucosa; and discrete, scattered, 
purpuric spots on the skin of the lower extremities. The diagnosis 
of scarlet fever was based upon antemortem findings and cultures 
from the throat. Microscopy disclosed considerable, generalized, 
parenchymatous swelling. The purpuric areas were not associated 
vdth thrombosis, but consisted of minute extravasations of blood, 
frequently perineural in distribution and often confluent to form 
large hemorrhages. The kidneys were not remarkable. 

The following data' are concerned with our clinical observations: 

Clinical Abstracts. Case 1. — A white girl, aged 13, entered the ^fll- 
waiiee Citj’' Hospital for Contagious Diseases on February 11, 1937, 'with 
a histor}'- of sore throat and vomiting of 3 days’ duration. On the fifth day 
of the disease a generalized rash appeared. The physical e.vamination dis- 
closed a typical strawberry tongue, injected pharjmx, and a scarlet fever 
ei^iihema of the skin. The temperature was 100.6°, the pulse 94 and the 
respirations 23 per minute. The blanching test was positive. Urinalysis 
did not disclose any abnormal constituents. A diagnosis of scarlet fever 
appeared warranted. The past medical historj" was entirely negative except 
for chicken-pox and measles. In particular, there was absence of a personal 
or familial histoiy^ of eridences of hemorrhagic diatheses. 

On the sixth daj' in hospital the temperature, which had been moderatclj’ 
elevated, returned to normal. On that day vaccination was performed. 
Two daj'S prior to this there had been a moderate cendcal adenitis which 
was now disappearing. On the tenth da}' in hospital stomach cramps de- 
veloped, and there was a mild febrile reaction. There now appeared numer- 
ous discrete purpuric spots on the ventral surfaces of the lower extremities. 
The following da}' there was blood-tinged vomiting and more abdominal 
cramps. Tenderness and pain in the epigastrium developed. Large 
purpuric hemorrhages around the elbows and fresh crops of petechial 
jover the lower extremities made their appearance on the 12th to the 14th 
day of the illness. Leukocjte count: 23,800 per c.rrun. No hematuria. 
The hemorrhage in the skin continued to spread, involring the trunk and 
e.xtremitics, and also appeared in the conjunctival, sclerai, and palate. A 
diagnosis of Henoch-Schonlein purpura was made. Glucose and 
were administered by vein along with SO cc. of convalescent serum. 
days after the appearance of the purpura the phenomenon was widely dl^- 
tributed. A whole blood transfusion was given. A blood platelet count at 
tliis time, nameh', the 14th day in hospital and the 4th day of the purpura, 
was 300,000 per c.mm. Coagulation time and bleeding time were normal. 
The clot retraction was adequate. Nausea and vomiting continued along 
with fresh purpuric manifestations. On the 5th day of the purpura 0.^ cc. 
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of a 1/3000 dilution of moccasin snake venom was given subcutaneously. 
The following day this was increased to, 0.4 cc. At this time the purpura 
of the face, palate, and uvula was so intense as to warrant the use of the 
term “infarction.” Blood transfusion was repeated. 

On the 8th day of the purpura the urine was qiaite bloody. Snake venom 
was increased to 0.8 cc. New purpuric areas did not appear after the 8th 
day of the condition. Hematuria disappeared within a day or two, although 
albuminuria persisted for several days. She was transferred to another 
institution 31 days after admission to the fever hospital. The clinical 
course after tins was that of progressive improvement with gradual dis- 
appearance of the purpura, and at the present writing this patient has 
entirely recovered and does not present any abnormalities in the blood nor 
any evidences of purpura, even after the application of the tourniquet test. 
Figures 1, 2, 3, 4, and 5 are indicative of the distribution and extent of the 
purpura. 

Case 2. — A white female, aged 18, was admitted to the hospital January 1, 
1935, having had a sore throat and vomiting for 4 days. The tongue was 
typically strawberry. There was an injected pharynx and enlarged cervical 
lymph nodes. On the dajf after admission to the hospital uterine bleeding 
began and continued for 20 days, during which time the erythrocytes in the 
blood were reduced to 2,640,000 per c.mm. During the period of uterine 
bleeding widely distributed purpuric spots, over the lower extremities, in 
particular, developed. On the 22d day in hospital the patient was trans- 
ferred to another hospital and was given a blood transfusion. She was dis- 
charged from that hospital on Februarj^ 10, 1935, free of purpura and 
apparently entirely well. During this period she was given moccasin snake 
venom once. The blood of this patient showed anemia. The platelets 
ranged from 190,000 to 250,000 per c.mm., the leukocytes from 5000 to 6100 
per_c.mm., the bleeding time, coagulation time, and clot retraction were all 
entirely normal. 

Case 3.— A white female, aged 22, had a mild attack of scarlet fever in 
1933. After discharge from_ the hospital irregular uterine bleeding de- 
veloped,, and shortly after, within a few weeks, recurrent crops of petechise 
in the skin, particularly on the lower extremities appeared. Hemorrhages 
occurred in the skin upon the sUghtest traumatic provocation. This con- 
dition continued for about a year, during which time there were occasional 
attacks of hematuria, associated with renal colic. Blood transfusions were 
performed on 3 occasions. In the latter part of 1935 there was a moderate 
degree of anemia.^ The hemoglobin was 13.5 gm. The blood platelets 
were entirely within normal limits. Bleeding time, coagulation time, and 
clot retraction were normal. There was a slightly purpuric manifestation, 
chiefly on the lower extremities. The urine contained a few blood cells. 
The tourniquet tests were weakly positive. Recurrent abdominal pain, 
mostly in the right lower quadrant, was a rather prominent feature. Snake 
venom therapy was started, but each injection was followed by severe local 
reaction and purpura, and after 6 attempts this therapy was discontinued. 
The patient was again observed in the latter part of 1936, at which time all 
signs of' purpura had been absent for several months, and the condition 
seemed to be entirely relieved. Menstruation was normal, and there was 
complete relief from all previous complaints. 

Case 4. An 11-year-old boy developed scarlet fever in June, 1937. 
One week after discharge from quarantine purpura developed which involved 
the skin and mucous membranes of the mouth. At this time mild hematuria 
was detected. _ Fresh crops of purpura appeared daily for 4 days. A blood 
examination disclosed a mild anemia. After the 4th day of purpura, follow- 
ing a blood transfusion, the condition subsided, and in September, 1937, 
the boy appeared entirely well without any evidence of purpura and without 
any evidences of nephritis. 
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Comment. ^ The purpuric manifestations in these cases were 
apparent chiefly in the skin, although the mucous membranes in 2 



of the cases were also involved. In the first case, the hemorrhages 
became confluent, and local infractions resulted. Di.stribution over 
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the bony prominences was a feature of this case. Prominent in all 
cases was the absence of detectable enlargement of the spleen or 
liver. In none of these cases was there anj- evidence of previous 
hemorrhagic tendencies or of familial hemorrhagic characteristics. 
Associated with the purpura was hematuria in all of these incidents. 

' The hematuria disappeared with the purpura and appeared to be a 
part of the hemorrhagic episode. None of these cases was followed 
by evidences of nephritis. It would appear, then, that hematuria 
in scarlet fever may be a purpuric phenomenon and that in the ab- 
sence of evidences of kidney damage, hematuria by itself is not 
e\ddence of scarlet fever nephritis. 

. Scarlet fever toxin appears to have a strong effect upon capillari’^ 
endothelium. Thus, the toxin injected into the skin produces 
erjdhema, in which evidences of capillar}^ fragility and damaged 
endothelium appear. This phenomenon occurs in the vascular 
endothelium of the glomerular tufts. The hematologic findings in 
our cases would seem to be of little significance so far as positive 
data are concerned. Except for the anemia, which responded 
rapidly, tliere was not any evidence of toxic depression of the bone 
marrow. Thrombocjdopenia reported by others, was not a feature 
of our cases. Leukocjdosis was not striking in our cases, although 
it has been reported by others. 

Treatment by blood transfusion and snake venom seems to be 
indicated. The use of snake venom in acute nephritis has been sug- 
gested bj’’ Peck and Baehr. Snake venom was found by Peck* to 
inhibit the Shwartzman reaction, and because of the hemorrhagic 
features of this reaction, the use of snake venom was suggested as a 
means of increasing capillarj' resistance to the streptococcic toxin. 
In our experience, the value of snake venom in this condition is not 
established, but its use should be encouraged. Blood transfusions 
likewise seem beneficial. Splenectomy and Roentgen ray therapy, 
reported by others, seems to us unsound. 

Stevenson,'* in 1912, was able to find only 33 cases of purpura in 
scarlet fever. McConnell and Weaver,' in 1922, found about 50 
cases of purpura hemorrhagica and of purpura fulminans associated 
with scarlet fever. In 1933, Box- was able to find about 50 cases 
recorded. 

The clinical features of purpura in scarlet fever will depend upon 
the severity of the process. In the fulminating type the hemorrhage.s 
develop and spread rapidly. Confluence is a prominent feature. 
Skin and viscera are severely involved. Distribution over bony 
prominences is striking. The lesions may exhibit dark to black 
discoloration, infarction and necrosis may follow. Hemorrhages 
from the nose, pharynx, bowel, bladder, and kidney are to be 
ex-pected. Hemorrhages into joint cavities did not occur in our cases. 
The spleen and liver were not enlarged. Fever is variable and may 
be severe. In the milder cases the hemorrhages arc finer, more dis- 
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Crete, and less apt to be confluent. Skin and visceral surfaces are 
involved, and the condition may become’ subacute or chronic and 
intermittent. 

Hematuria is a feature of both types. The urinary sediment does 
not contain evidences of renal parenchymal irritation. The entire 
course of the hematuria and its disappearance with the subsidence 
of the purpura indicated rather strongly that the capillary endo- 
thelium in the kidneys has been rendered permeable as a result of 
the direct action of the scarlet fever toxin. As previously mentioned, 
scarlet fever toxin produces changes in capillary endothelium 
(Smith*^). In the areas of er3i;hema, produced by injecting the 
toxin, Birkhaug has demonstrated swelling of these cells. In early . 
glomerulonephritis the lesions are distinctly capillary and vascular. 
In this form of purpura it seems likelj'’ that the lesions develop as a 
result of a toxic endotheliosis, although this term should not be 
taken to imply that capillary endothelium, sensitized by the toxin, 
proliferates as in other forms of endotheliosis. 


Table 1. — Review of Blood Counts in Scarlatinal Puepuila.* 
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.. 

2 


Pew nucleated red 













cells; polychroma- 

Pox and Enzer . . 

(Case 1) 

11th day 

4.1 

92 

367 

23.0 

78 

11 

7 

3.5 

0.5 

•• 

sia 

Coag. time, 4 min.; 
bleed time, 5 min.; 

Fox and Enzer . 
(Case 2) 

7th day 

2.6 

48 

154 

5.0 

56 

27 ' 

3 

5 

7 

2 

sed. rate, normal 
Poikilocytosis; ani- 












socytoais; micro- 
cytes; bleed, time, 
1.5 min.; coag. 
time, 1 min. 



alwa^°add upX W0%“ differential counts did not 


A study of the reported cases discloses rather incomplete hemato- 
logic investigations. Table 1 summarizes the available literature on 
the subject and includes data from Cases 1 and 2 reported here. 
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In our cases, thrombocji;opeaia did not occur. There was a moder- 
ate to severe acute anemia, and leukocjdosis may occur. The 
stained smears did not give any evidence of significant bone marrow 
activitju 

Treatment of the condition can hardly be said, at the present 
time, to be entirely specific or even well-founded. We found trans- 
fusions, and, we believe, snake venom to be helpful and perhaps 
effective. However, spontaneous Tecovery is also a possibility, 
particularly in the milder cases. The effectiveness of transfusion is 
probably based upon a desensitization of the capillary endothelium, 
or perhaps its past results are due to increase in capillary “resis- 
tance.” Peck and Sehneierson^® showed that moccasin venom did 
not prevent the development of nephritis in scarlet fever, but also 
it did not damage the renal capillaries. Since the glomerulo- 
nephritis is essentially a vascular phenomenon, Baehr suggested the 
use of venom to inhibit the development of the lesion, much in the 
manner that venom inhibits or prevents the Shwartzman phenom- 
enon. It was from that point of view that the venom was used 
in this case. The use of venom in purpura has been reported by 
several authors, notably, Rosenthal and Peck.® We hold no brief 
for the use of venom in these cases, but suggest it be given a trial 
early in the condition. 

Splenectomy has been suggested by several authors, notably, 
Pemberton, Askey and Toland,*- Brown and Elliott,® and Pollok.*® 
Jones and Tocantins® suggest the use of whole blood transfusion. 
Rudisilh® reports the successful use of Roentgen ra}' irradiation of 
the spleen. Klima® recommends Trypbman (adrenals) ; and Green- 
wald,^ snake venom. To us splenectomy and irradiation seem 
decidedly contraindicated. 

In the final analysis, this tj^pe of purpura appears to be due to an 
allergic or hj^^ersensitive state to a specific protein agent. Treat- 
ment should be directed to minimizing the allergy (increased resis- 
tance) or neutralizing the antigen. 

Summary. Purpura in severe and mild forms occurs rarely m 
scarlet fever. Thromboc 3 i:openia does not appear to be a factor in 
the production of the purpura. Pmpura did not occur in the re- 
ported cases prior to the scarlet fever. Sensitization of the capillary 
endothelium by the scarlet fever toxin affords a reasonable c.vplana- 
tion for the purpura, since the scarlet fever toxin strongly anects 
capillar}' endothelium. Hematuria in scarlet fever, in the absence 
of other evidence of nephritis, is probably an expression of the effect 
of the scarlet fever toxin on the glomerular endothelium, and in that 
sense, is indicative of renal purpura. Hematuria, therefore, is not 
necessarily evidence of nephritis. _ . 

The literature on the subject is reviewed and in this report -J 
instances of purpura following non-fatal scarlet fever are describcf . 
The postmortem findings in 2 other instances are briefly review cf . 
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CHRONIC LEUKEMIA. 

A Study of the Incidence and Factors Influencing 
THE Duration of Life. 

By Byrd S. Leavell, M.D., 

ASSISTANT IN .MEDICINE, COnNT-M.L UNIVEHSITY MEDICAL COLLEGE; ASSLSTANT RESIDENT, 
NEW YORK HOSPITAL, NEW YORK CITY. 

(From the New York Hospital and Department of Medicine, Cornell University 

Medical College.) 

The medical literature contains little data relating to the inci- 
dence of leukemia. This study of the records of patients suffering 
from leukemia in several large general hospitals located in New 
York, Boston, and Philadelphia* has provided additional informa- 
tion not only with regard to the incidence but also concerning the 
significance of certain prognostic signs. 

The Variation in the Incidence of Lculceniia Since 1 904- Wollstein 
and BartletP^ (1925) reported 15 instances of acute leukemia among 
25,246 admissions to the Babies’ Hospital in New York City. 
Hoffman and Graver^ (1931) state that myelogenous leukemia makes 
up only 0.4% of the patients seen at Memorial Hospital in New York 
City. Ordway and Gorham*^ state that 1 case of leukemia occurs 
among every 1000 hospital admissions. Ikeda® (1931) found 77 
cases of leukemia in the records of 12,396 necropsies at the Uni- 
versity of, Minnesota Hospital from 1900 to 1928 inclusive. Niel- 
sen^^ (1932) reported that in Denmark the annual death rate from 
leukemia .was roughly 1 per 50,000 population, the figure being 
based on an examination of death certificates for the period 1923- 
1932. The first two of these reports are not from general hospitals. 

The autopsy records of the Boston City, Massachusetts General, 
and the New York Plospitals from 1905 to 1934 were studied in an 
effort to determine if there had been any change in incidence during 
that 30-year period. 

* We are grateful to the Boston City, the Children’s (Boston), the Massachusetts 
General, and the University of Pennsylvania Hospitals for permission to make use 
of their records. 
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Cases of acute and chronic myelogenous, hmiphogenous, and 
monocjdic leukemia were included.* distances in which the diag- 
nosis was questionable and cases of Ijunphosarcoma were not in- 
cluded. Because of the fact that at the New York Hospital, 
autopsies on stillbirths and indhdduals less than 10 years of age 
accounted for only 5% of the necropsies prior to 1932"and 50% of 
the total since 1932, all autopsies on persons 10 years of age and 
under have been excluded from this hospital’s series. The results 
are presented in Table 1. 


T.\bi£ 1. — The Incidence of EEtrEExiu. — A utopsies. 

Botlim City Bospilal. Mass. Gen. BospUal. iV<M York Hospilal. 



No. of 

Cases of 

No. of 

Cases of 

No. of 

Cases of 

Years. 

autopsies. 

leukemia. 

autopsies. 

leukemia. 

autopsies. 

leukemia. 

1925-34 

4909 

41 (0.8%) 

2793 

59(2.0%) 

1622 

IS (1.1%) 

1915-24 

1S65 

10(0.5%) 

1360 

19(1.4%) 

915 

7(0.78%) 

1905-14 

1601 

S (0.5%) 

2231 

19(0.9%) 

1003 

5(0.5%) 

Totals 

8375 

59 

6384 

97 

3540 

30 


Although the incidence of leukemia at necropsy differed in the 
hospitals studied, in each instance both the percentage of leukemia 
cases and the number of leukemia cases have increased ndtli each 
succeeding decade. The significance of this increase at autopsy 
cannot be determined because the result obtained in a study of this 
kind is affected by so many factors that cannot be measured or 
estimated accurately, such as the improvement in the diagnosis of 
leukemia by the practising physician, the percentage of such pa- 
tients in the community that were hospitalized, the incidence in all 
the otlier hospitals in the community during the same period, the 
policy of the hospital about admitting certain tjqies of disease, the 
presence or absence of a staff member especially interested in leu- 
kemia, the decreasing number of deaths from other causes. 

The incidence of leukemia based on clinical diagnoses and hospital 
admissions at The Children’s (Boston), Alassachusetts General, and 
the University of Pennsylvania Hospitals is shown in Table 2. 
Only the first admission of the leukemia patient was counted. The 
figures for the different hospitals cannot be compared, because the 
figure for “number of admissions” does not have the same sig- 
nificance at all the institutions. At the Children's Hospital (Boston) 
it includes only ward and private medical patients, at the Alassa- 
chusetts General Hospital only the medical and surgical patients 
admitted to the public wards, while at the University of Pennsyl- 
vania Hospital it includes all admissions on all services, pri\'ate 
room, and public ward. 

Prognostic Factors. Most writers on the subject--' state 
that a decline in the general condition of the patient, increasing 

• Thev have been Rrouped rather thaa tabaJated acco.-dinc to the predoroin-atinc 
tj-pe of ccU becauFO of the rdativety small tiumbor of cases in most of the KnodJ 
studied. 
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anemia, increasing percentage of blast cells, increasing leukocyte 
count, and the manifestation of a bleeding tendency indicate an 
unfavorable course and progression of the disease. V^ile the cor- 
rectness of these prognostic signs in a majority of instances is estab- 
lished by clinical experience, in the literature there are few records 
of attempts to evaluate the accuracy of these guides by the study 
of a group of cases. The purpose of the second part of this com- 
munication is to present the results of such a study in order to de- 
termine the relationship of several of these factors to the duration 
of life. 

Table 2. — Incidence op Leukemia; Clinical Diagnoses. 



Children's Hospital, Boston. 






Leukemia per 

1000 admissions. 


No. of 

No. of 







thousand 

leukemia 

S-year 

10-year 

Years. 

admissions. 

cases. 

period. 

period. 

1930-1934 . . 

. . . 5.52 

46 

8.3 


1925-1929 . . 

. . . 4.98 

31 

6.3 

7. -3 


Massachusetts General Hospital. 



1930-1934 . . 

. . . 38.7 

79 

2.0 


1925-1929 . . 

. . . 36.5 

43 

1.2 

1.6 

1920-1924 . . 

. . . 32.8 

58 

1.5 


1915-1919 . . 

. . . 24.0 

15 

0.6 

1.05 


University of Pennsylvania Hospital. 



1930-1934 . . 

... 48.6 

34 

0.64 


1925-1929 . . 

. . . 49.1 

28 

0.57 

0.60 

1920-1924 . . 

, . . .40.1 

21 

0.52 


1915-1919 . . 

... 20.9 

13 

0.62 

0.57 

Material. The 

records of 478 cases 

of leukemia 

at The 

Children'i 


(Boston), Massachusetts General, New York, and the University of Pennsyl- 
vania Hospitals have been studied. The great majority of these patients 
were admitted between the years 1925-1936, the remainder between 1917- 
1925. In the group of 478, there were 180 cases of chronic myelogenous 
leukemia and 128 of chronic lymphogenous leukemia. In 87 patients with 
chronic myelogenous leukemia and 49 patients with chronic lymphogenous 
leukemia the duration of life after the onset of sjunptoms apparently due to 
leukemia is known. These 136 cases form the material for the second part 
of this communication. 

Only cases of chronic leukemia are included in this study. Regardless 
of the age at onset, no cases with a total duration from the onset of symptoms 
to death of less than 6 months have been included, and no records of indi- 
viduals less than 15 years of age at the time of onset have been included. 
Practically all these patients were treated by irradiation, arsenic, trans- 
fusion, or a combination of these agents. 

Age Incidence. The age incidence of the 180 individuals with 
chronic myelogenous leukemia and of the smaller group of 87 in 
whom the total duration of the disease is known was similar to that 
reported by Ward,^® 1917 (247 cases), Minot, Buckman and Isaacs,^® 
1924 (166 cases), Hoffman and Graver,^ 1931 (80 cases), and Rosen- 
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thal and Harris,'^ 1935 (104 cases), the greatest number occurring 
between the ages of 35 and 45. 

The age incidence of the 128 patients with chronic lympho- 
genous leukemia, and the smaller group of 49 considered in more 
detail, was similar to that reported by Ward,*^ 1917 (84 cases), 
Minot and Isaacs,® 1924 (92 cases), and Rosenthal and Harris,'^ 
1935 (104 cases), the greatest number occurring between the ages of 
45 and 55. 

Sex Incidence. Of the 180 cases of chronic myelogenous leukemia, 
108 (60%) were males and 72 (40%) were females. Of the 87 
patients in whom the total duration of the disease is known, 46 
(53%) were males and 41 (47%) were females. iNIinot, Buckman 
and Isaacs,^® 1924, found that in 605 cases, including their own and 
those reported by Cabot, ^^ogel, Ward, Giffen and Lazarus, 60% 
were males and 40% were females. In Hoffman's and Graver’s 
series of 82 cases, •* 1931, 68% were males and 32% were females. 

Of the 128 individuals in this series having chronic lymphogenous 
leukemia, 72% were males and 28% were females. Of the 49 in 
whom the total duration of the disease is known, 36 (72%) were 
males and 13 (28%) were females. Ward,’® 1917, reported that 
75% of 84 cases of chronic lymphogenous leukemia were males and 
Minot and Isaacs,® 1924, reported that 74% of 92 cases were males. 

Dnraiion of Life. Minot, Buckman, and Isaacs'® (1924) found 
the average duration of life after onset of symptoms to be 3.5 years 
in 78 patients with chronic myelogenous leukemia treated by irradia- 
tion, 3.04 years in 52 patients not treated by irradiation. About 
10% died in the first year, 42% lived from 2 to 4 years, and 12% 
survived more than 5 years. Hoffman and Craver* (1931) found 
the average duration of life after onset of symptoms to be 3.36 
years in 71 patients with chronic myelogenous leukemia treated by 
irradiation. Arendt and Gloor' (1932) reported that the average 
duration of life after onset of symptoms was slightly over 4 years 
in their 39 patients with chronic myelogenous leukemia treated by 
Roentgen ray and arsenic. Rosenthal and Harris'^ (1935) reported 
that of 157 patients with chronic myelogenous leukemia, 35% died 
between the fourth and twelfth month, 45% lived from 2 to 4 years, 
a few survived from 5 to 11 years. In 104 cases of chronic lympho- 
genous leukemia they found the duration of life to be essentially 
the same. Minot and Isaacs® (1924) found the average duration 
of life after onset of symptoms in SO patients with chronic lympho- 
genous leukemia over 30 years of age to be 3.45 years, the average 
being the same in irradiated and non-irradiated patients. .About 
60% lived from 1 to. 4 years, 14% from 6 to S years. _ _ _ 

Chart 1 represents the percentage of the present scries surviving 
at each year after onset. The average duration of life after on^ct of 
svmptoms Avas 3.2 years for the group with chronic myelogenous 
leukemia and 3.6 years for the group with chronic lymphogenous 
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leukemia. The individual variations were from 6 months to 16 
years in each tjqie. 

Although this series of 87 cases of chronic myelogenous leukemia 
and 49 cases of chronic lymphogenous leukemia is a small one, be- 
cause the age distribution, sex distribution, and duration of life 
are the same as those reported in much larger series, this group is 
thought to be a typical one. 

100 



Relation of Age at Onset to Duration of Life. jSIinot, Buckman 
and Isaacs*” (1924) and Hoffman and Cravei^ (1931) thought that 
the age at which chronic myelogenous leukemia appeared did not 
greatly influence its duration. Minot and Isaacs” (1924) stated 
that chronic lymphogenous leukemia lasted a shorter time in younger 
persons than in older persons, but their series included only 7 indi- 
viduals less than 30 years of age. 

Table 3 gives information concerning the duration of life after the 
onset of symptoms in the two type of cases in this series. The age 
groups that vary from the average of the entire group with chronic 
myelogenous leukemia are the young and old, but there are probably 
too few cases for the results to be significant. Individuals de- 
veloping symptoms from Ij'^mphogenous leukemia between the ages 
of 40 and 60 averaged a longer course than the others. 

Relation of Anemia to the Duration of Life. Marked anemia or 
increasing anemia is accepted generally as an unfavorable sign, 
Forkner,” Whitby and Britton,*® Kracke and Garver,^ Pepper and 
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Fa^leJ^’‘^_ Well recognized but little emphasized is the difference of 
the significance of anemia in the two tjTpes of leukemia under con- 
sideration. Minot and Isaacs® (1924) state that in cases of chronic 
Ijunphogenous leukemia with hemoglobin of 50% or below, it is 
rare to see much sjTnptomatic improvement as the result of therapy 
in contrast to the distinct benefit often seen in cases of chronic 
myelogenous leukemia ha^'ing marked reduction in hemoglobin. 
Forkner® states that severe anemia is more serious in patients with 
chronic lymphogenous leukemia than in those with chronic myelo- 
genous leukemia. 

Table 3. — Chbonic Myelogenous and Chronic Lymphogenous Leukemia, Age 
or Onset of Symptoms, and Average Duration of Life 
After Onset of Symptoms. 

Chronic ^ Chronic 

myelogenous leukenaia. lymphogenous leukemia. 


Average 
duration of 
life (yis.). 

No. of 
cases. 

Ape by 
decades. 

Average 
duration of 
life (yrs.). 

No. of 
cases. 

1.0 

2 

10-19 

1.0 

2 

1.5 

9 

20-29 

3.0 

3 

4.4\ 

*3.3] 

25 \ 

*21 / 

30-39 

3.0 

4 

3.3 

23 

40-^9 

4.5 

9 

3.0 

20 

50-59 

4.5 

19 

3.3 

0 

60-69 

2.1 

11 

0.7 

2 

70-79 

4.0 

1 

3.2 

S7 

Totals 

3.6 

49 


♦ Excluding the 4 cases Ihing more than 10 years, all of which occurred in this 
decade. 

In this series, cases of both tj^pes of leukemia have been divided 
into three groups, those surkfiving less than 1 year, those surviving 
1 to 3 years, and those survitung more than 3 years. They also 
have been diinded into tliree groups according to the degree of 
anemia: those with marked anemia (bemoglobin^Iess than 50%), 
those with moderate anemia (hemoglobin 50 to 70%), and those 
with little or no anemia (hemoglobin over 70%). Hemoglobin values 
are those before treatment was given. They are recorded in per 
cent because factors for conversion into grams were not available 
in every instance and, even with slightly different standards, per- 
centage values were considered satisfactory' for the divisions em- 
ployed. The duration of life is that after the henioglobin determina- 
tion and not after the onset of symptoms. This way of stating the 
duration of life was selected because this study is concerned mainly 
with the duration of life after the patient first consults a physician, 
and because only in exceptional instances could one learn the 
hemoglobin value at the time symptoms developed. Ihe results 
are presented in Table 4. 

In this series, the groups with marked anemia had a much shorter 
course than the other groups, and this was especially evident in 
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those with lymphogenous leukemia. No patient with either tjT)e 
of leukemia and'a hemoglobin of 30% or less (12 cases) survived 
for- as long as a year. That a marked anemia does not invariably 
indicate an unusually short course is shown by the fact that of the 
35 patients with chronic myelogenous leukemia who had hemo- 
globin values of between 30 and 50%, 12 survived for more than 1 
year, 3 for more than 3 years. -One patient with chronic lympho- 
genous leukemia who had a hemoglobin reading of 45% lived for 
16 years after coming under observation. 


Table 4. — Chbonic Myelogenous and Chronic Lymphogenous Leukemia. 
Hemoglobin (%) and Period of Survival. 

Chronic Mydogenous Leukemia. 


Initial 

No. of casea 

No. of casea 

No. of cases 


hemoglobin 

living leas 

living 1-3 

living more 

Totals. 

(%). 

than 1 year. 

years. 

than 3 years. 

20-49 . . . 

.... 23 

9 

3 

35 

50-69 . . . 

.... 16 

16 

6 

38 

70-100 . . . 

. . . . 2 

5 

7 

14 



— 

— 

•— 

Totals 

.... 41 30 

Chronic Lymphogenous Leukemia. 

IG 

87 

20-49 . . . 

.... 12 

0 

1 

13 

50-69 . . . 

.... 8 

G 

1 

15 

70-100 . . . 

.... 8 

7 

6 

21 






Totals 

.... 28 

13 

8 

49 


Relation of Leukocyte Count to Duration of Life. The total leuko- 
cyte count is considered one of the less reliable prognostic signs. 
Its tendency in some patients to rise abruptly and in others to drop 
steadily just before death is well known. That in some instances it 
varies greatly and in others only slightly, with and without treat- 
ment, and frequently fails to parallel the clinical course of the patient 
is also well known. These are probably some of the factors responsi- 
ble for the different opinions that have been expressed regarding its 
interpretation. 

Kracke and Garver^ (1937) quote Naegeli as saying that patients 
with chronie myelogenous leukemia and high leukocyte counts suc- 
cumb earlier than those with low leukocyte counts. With reference 
to lymphogenous leukemia, they state that the higher the leukocyte 
count the more unfavorable the prognosis, Rosenthal and Harris^^ 
(1935) found that the majority of their patients with chronic myelo- 
genous leukemia with leukocyte counts of 15,000 per c.mm. or less 
died within 1 year. Hunter® (1937) states that patients with chronic 
myelogenous leukemia and low leukocyte counts have a more rapid 
course than those with higher counts. 

Cases of both types of leukemia in the present series are tabulated 
according to periods of survival and total leukocyte counts as shown 
in Table 5, The leukocyte count in each instance is the initial 
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count before treatment, the period of survival is that after the 
leukocjde count, not after the onset of sjTnptoms. 

Table 5* Chhonic Myelogexotjs axd Cheoxic Lymphogenous Leukemia: 


Leukocyte Count and 

Period op Survival. 



Chronic Mydooenous Leukemia. 


Initial 

No. of ca5.03 

No. of cases No. of cases 


leukocyte 

living less 

living 1-3 living more 


count. 

than 1 year. 

years. than 3 years. 

Total. 

3,000-39.000 

. ... 15 

0 1 

10 

40.000-300,000 

. ... 15 

19 13 

47 

301,000-750,000 

. . . . 11 

11 2 

24 

Totals 

. ... 41 

30 10 

S7 


Chronic Lymphogenous Leukemia. 


3,000-39,000 

. . . . 11 

5 5 

21 

40,000-300,000 . 

... 13 

5 3 

21 

301,000-750,000 , 

, . . . 4 

3 0 

7 

Totals 

, . . . 2S 

13 S 

49 


In this series, the group of patients having myelogenous leukemia 
and a leukocjde count of less than 40,000 per c.mm. had a much 
shorter course than the other groups. A relatively low leukocyte 
count was a more reliable sign of an early fatal outcome than a high 
leukocjTe count was of a more favorable outlook. Of the 16 pa- 
tients Mith myelogenous leukemia having leukocjde counts of less 
than 40,000 per c.mm., 13 had hemoglobin values of less than 50%: 
not one of these 13 individuals survived for as long as 1 year. Tlic 
group Mnth chronic I\Tuphogenous leukemia having lower counts 
fared slightly better than the groups with the higher counts. 

In view of the decrease in leukocyte count that usually accom- 
panies improvement during therapy, it was somewhat surprising 
to find that in this series the untreated patients with myelogenous 
leukemia having lower leukoc\i;e counts apparently lived a shorter 
time than those with higher counts. Other e.\planations for the 
difference in the expectancy of life after diagnosis were considered. 
One possibility is that the small group of patients with the lower 
leukocyte counts might have had symptoms for a longer time Iiefore 
consulting a physician than those with higher counts. 

The average duration of symptoms before and after diagnosis in 
the patients with myelogenous leukemia having counts^ less than 
40,000 per c.mm. and in those with higher counts is .shown in I able (i. 
That average values are misleading in this instance is shown by tiic 
fact that of the group of 10 with leukoc\'te counts of less than 40,000 
per c.mm. only 1 individual lived even half as long after diagnosis 
as the average duration of life after diagnosis for the whole group. 
If the rare cases living more than 10 years are e.xcluded from each 
group as shown in the second half of the table, the average duration 
of life after coming under observation is 0.7 years for the 1.5 cases 
with leukocyte counts of Ic.as than 40,000 per c.mm. and 1 .4 year.s for 
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the 67 cases with higher leukocyte counts. The average duration of 
life after the onset of symptoms in the group with lower leukocyte 
counts is only 0.4 years less than the group with higher counts as the 
former apparently came under observation 0.3 years later in the 
course of the disease. 

Table G. — Chronic Myeloobnous Leukemia; Leukocyte Count and Duration 
OF Disease Before and After Diagnosis. 

All Cases. 


Initial leukocyte 

Averaec 
duration 
of iife 

Average 
duration of 
symptoms 
before diagnosis 

Average 
duration of 
life after 
diagnosis 

No. of 

count. 

(yrs.). 

(yre.;. 

(yrs.). 

cases. 

Less than 40,000 

. ... 3.2 

1.3 

1.9 

16 

More than 40,000 

. ... 3.2 

1.45 

1.75 

71 

Less than 40,000 

Cases Living Less Than 10 Years. 

. ... 2.0 1.3 

0.7 

15 

More than 40,000 

. ... 2.4 

1.0 

1.4 

67 


Relation of Bleeding Manifestations to the D^tration of Life. Bleed- 
ing is one of the commonest manifestations of leukemia. That it 
occurs most frequently in advanced and acute cases and is a sign of 
an early termination of the disease is accepted generally. 

Minot and Buckman® (1924), in studying the course of the platelet 
count in 75 patients with chronic myelogenous leukemia and 50 
patients with chronic lymphogenous leukemia, observed petechiie 
in 50% of those with myelogenous leukemia. The petechise were 
always associated with tlirombocytopenia, usually appeared towards 
the end of the disease, occasionally a few years before death. Evi- 
dence of bleeding other than petechaee occurred in 25% of the 
patients. In chronic lymphogenous leukemia, bleeding in the form 
of ecchymoses and petechiga was more common than in chronic 
myelogenous leukemia. Usually the bleeding was ’ present only 
shortly before death. In 10%, however, it was found for as long as 
1 year before death and sometimes for 2 years. 

At the time of the first admission, a history of purpura, bleeding 
gums, epistaxis, hematemesis, melena, occurring alone or in com- 
bination was obtained in 18 (20%) of 87 patients with chronic 
myelogenous leukemia and in 8 (16%) of 49 patients with chronic 
lymphogenous leukemia. Of these 18 patients with myelogenous 
leukemia, 12 (66%) succumbed within 1 year after the appearance 
of bleeding, while with the 69 individuals with mjmlogenous leukemia 
giving no history of bleeding 29 (43%) died during the first year. 
Some of the patients included in the group of 69 developed bleeding 
before death, but in the study only the findings at the first visit 
were considered. Of the 6 patients with myelogenous leukemia 
giving a history of bleeding Avho survived for more than 1 year, 3 
had hemoglobin values of less than 50%, all had leukocyte counts 
between 60,000 and 770,000 per c.mm., while of the 12 dying during 
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the first year, 9 had hemoglobin values of less than 50%, 9 had 
leukocyte counts of less than 40,000 per c.mm. Six indmduals not 
included in the ^oup of 18 patients with myelogenous leukemia and 
bleeding gave histories of excessive vaginal bleeding; all 6 survived 
more than 1 year, 3 for more than 3 years. 

Of 8 subjects with lymphogenous leukemia giving a history of 
bleeding, 4 died during the first year, 4 lived from 1 to 2 years, none 
survived longer than 2 3'ears. The number of cases is too small for 
the result to be significant. 

The group of patients ndth chronic mj'elogenous leukemia with 
evidence of bleeding lived a shorter time after coming under ob- 
servation than the group without bleeding. That some patients 
with mj'^elogenous leukemia with bleeding manifestations may do 
well under treatment is shown by the survi\^al of 4 individuals for 
more than 3 years. This improvement is less likelj' to occur if there 
is marked anemia, and rarelj’’ occurs if the leukocjiie count is low'. 

Relaiion of Specific Ski?i Lccio7is io Prognosis. Specific lesions of 
the skin were proved bj' biopsj' or autopsy in 9 of the 128 cases of 
chronic lymphogenous leukemia, in 1 of the 180 cases of chronic 
myelogenous leukemia. The average duration of life after the onset 
of sjTnptoms in the 9 cases of Ij'mphogenous leukemia w'ith specific 
skin lesions was 3.5 j'ears as compared w'ith 3.45 years for the w'hole 
group of 49. The average duration of life after diagnosis was 1.0 
j'ear in the 9 cases w'ith skin lesions and 1.6 years in the 40 cases 
without skin lesions. Onl}' 1 case W'ith skin lesions had a hemo- 
globin of less than 50%, all 9 had leukocj'te counts between 55,000 
and 600,000 per c.mm., 8 being over 90,000 per c.mm. 

The duration of life in the individual with myelogenous leukemia 
and specific skin lesions is not known. Goldhamer and Barne\'^ 
(1936), reviewing 16 previously reported cases of mj'elogenous 
leukemia with' skin manifestations and 1 of their own, found the 
duration of life after the appearance of skin lesions to varj’ from 11 
days to 4 months, the average being 64 daj's. 

Comment. In determining the incidence of leukemia, the acute 
leukemias and the different cell t^'pes were not grouped separately 
because in each period studied the total number of cases was so 
small that further subdivision seemed inadvisable. 

A consideration of the relationship of the immature tj'pes of cells 
to the duration of life has not been included because different persons 
made the counts and used different classifications. Therefore, any 
conclusion that one might reach would not be justified. Basal 
metabolic rates, platelet counts, and values of the various clotting 
factors were not included because of insufficient data. 

ISo conclusions could be drawn as to the benefit derived from 
transfusions in this series. In most instances, they were given to 
patients apparcntl.v in the advanced stages of the disease, having a 
poor immediate prognosis. 
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Discussion of the factors responsible for the anemia, bleeding, 
and variations in the leukocyte count is beyond the scope of this 
paper. 

The prognostic factors considered are those that were present 
when the patient was first seen, and should enable one to give a more 
reliable estimation of the duration of life in certain types of cases. 
The subsequent course of the patient while under treatment is, of 
course, valuable in this estimation. TJie results also demonstrate 
that those individuals in whom the duration of the disease will be 
short are recognized more easily than those who will have the average 
duration of life or better, but that in exceptional instances a com- 
bination of unfavorable signs may be misleading. 

In general, the results of the study confirm the prevailing clinical 
impression. 

Summary and Conclusions. 1. The incidence of leukemia as de- 
termined from clinical records was 7.3 cases per 1000 admissions at 
the Children’s Hospital, Boston, for the years 1925-1934. At the 
Massachusetts General Hospital there were 1.05 cases of leukemia 
per 1000 admissions for the period from 1915-1924, 1.6 cases per 
1000 admissions from 1925-1934. At the University, of Pennsyl- 
vania Hospital there were 0.57 cases of leukemia per 1000 admissions 
from 1915-1924, 0.60 cases per 1000 from 1925-1934. 

2. The incidence of leukemia at autopsy at the Boston City 
Hospital, Massachusetts General Hospital, and the New York 
Hospital, was 0.8%, 2.0%, and 1.1% respectively for the period 
1925-1934. This is an increase of from 60 to 100% over the 1905- 
1915 period in each institution. 

3. Because of reasons discussed, it cannot be concluded that the 
apparent increase in incidence is significant. 

4. The average duration of life after onset of symptoms was 
3.2 years in 87 patients with chronic myelogenous leukemia and 3.6 
years in 49 patients with chronic lymphogenous leukemia. About 
80% survived for 1 year, 40% for 3 years, 20% for 5 years, and 4% 
for 10 years or more. Autopsies were performed on only 60 % of this 
series. 

5. In this series of 87 patients which chronic myelogenous 
leukemia, the duration of life was shorter in the individuals having 
marked anemia, relatively low leukocyte counts, or evidence of 
bleeding before treatment was given than in those without these 
features. If more than one of these findings were present, the 
probability of an early fatal outcome was greater than if only one 
was present. 

6. The patients with chronic lymphogenous leukemia having 
marked anemia had a shorter course than those with little or no 
anemia. The duration of life was slightly longer in individuals 
having relatively low leukocyte counts than in those with higher 
counts. 
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7 . The duration of life after the onset of sjTnptoms in 9 patients 
■with chronic Ijinphogenous leukemia possessing specific skin 
lesions did not differ from those without specific skin lesions. 
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Diathermy treatment over the kidneys lias been siiown” to 
produce no significant change in renal function as measured by 
urea clearance or in arterial blood pressure. Heating of internal 
organs by means of electromagnetic induction (“inductotlierm”) is 
believed to produce much higher temperatures in them.*|*-® By tins 
method greater heat is generated in the more conductive, tiiat is, 
the more vascular tissues, and less in such tissues as skin, fat and 


bone. 

Application of heat to an organ is generally thought to increase 
the flow of blood through it. It was, therefore, reasonable to believe 
that inductotlierm treatment of the kidneys might increase the blood 
flow to tliera and that this might be demonstrated by means of urea 
and creatinine clearances.®-'- Although it has been shown that 
these two clearances generally parallel one another,’ "■‘•'•'’ it was 
possible that treatment might affect the two te.sts in a different 
manner indicating change in the norma! relation.ship of glnnienilar 
and tubular activitv. For thi.s reason both tests were made. 



Table 1.— Analysis Of Data. 


Case 

No. 

Date. 

Hour. 

Urine 

volume, 

oc./min. 

Blood 

urea 

nitrogen, 

mg./ 

100 cc. 

Urea 

clearance, 

%o{ 

normal. 

Creat- 

inine 

clearance, 

%of 

normal. 

Blood 

pressure. 

Temp., 
° F. 

Diagnosis. 

1 

1937. 

12/G 

1st 

6.68 

1 

11.5 

44.9 


146/90 


Acute nephritis 



^2d 

1.35 

11.5 

32. 7t 


130/70 

100.2 




3d 

4.8 

11.5 

40.2 


138/82 

99.8 









144/90 

99.6 



12/7 

1st 

9.5 

10.5 

52.1 


130/80 

98.4 




*2d 

5.29 

9.3 

47.2 


128/72 

99.4 




3d 

4.91 

10.5 

40.0 


124/70 

99.4 









134/88 

99.0 



12/20 

1st 

3.38 

14.2 

50.8 

52.0 

104/02 

98.6 




*2d 

6.42 

12.7 

59.0 

51.2 

100/00 

99.0 




3d 

7.00 

13.0 

54.3 

52.0 

106/08 

98.6 




4th 

8.04 

13.0 

52.3 

48.2 


98.6 




5th 

5.00 

12.3 

45.6 

41.2 

106/08 

98.6 



12/30 

1st 

3.72 

11.8 

53.5 

58.8 

112/80 

98.6 




t2d a 

nd 









•3d 

3.35 

11.8 

44.4 

40.5 

120/38 

101.2 




*4th 

0.333 

11.8 

26. Gt 

20.7 

112/50 

103.4 




5th 

and 









6th 

2.50 

11.8 

21.7 

23.1 

120/76 

101.0 




7th 

4.34 

10.9 

28.2 

32.5 

110/54 

99.2 

1 

2 

12/17 

1st 

3.50 

15.9 

68.0 


98/54 

98.4 

Acute nephritis 



*2d 

6.03 

[ 15.7 

84.1 


88/20 

98.4 




3d 

5.95 

15.0 

70.4 


108/52 

98.4 




4th 

0.82 

15.9 

73.5 


100/68 

98.2 




5th 

7.0 

15.0 

78.2 



98.8 


3 

12/8 

1st 

1.0 

90.5 

10. O' 



176/lio 

100.6 

Chronic nephritis 



*2d 

1.05 

94.1 

11.4 



170/100 

101.0 


1 


3d 

1.23 

95.6 

11.3 



174/108 

100.4 


i 

i 

4th 1 

0.80 

93.5 

9.5 



188/120 

100.4 



1 12/21 

1st 

0.40 

110.0 

6.0 


5.7 

190/90 

102.4 




*2d 

0.47 

110.0 ! 

0.4 


5.3 

194/94 

104.4 




3d 

0.38 

106.0 

5.1- 


0.1 ' 

196/94 

104.2 




4th 

0.5 

113.0 

5.8 

* 

8.0 


103.0 




5th 

0.31 

109.5 

5.3 


5.2 


102.6 


4 

12/23 

1st 

1.81 

101.0 

8.1- 


0.5 

174/94 

98.6 

Chronic nephritis 



*2d 

1.62 

100.2 

9.2" 

■ 

6.9 

168/82 1 

99.0 




3d 

1.83 

91.8 

9.41 


8.1 

168/90 

97.0 




4th 

1.50 

94.0 

8.81 

• 

6.5 

.... 

98.0 




5th 

1.90 

96.0 

10.01 


8.4 


98.0 



1 12/28 

1st 

2.22 

65.6 

12.4 

14.1 

176/100 

98.4 




*2d 

2.44 

67.8 

12.2 

10.5 

182/80 

98.6 




3d 

2.70 

00.7 

13.4 

13.8 

184/90 

98.4 




4th 

2.20 

60.4 

10.5 

12.5 

185/94 

98.6 




5th 

2.55 

65,0 

14.7 

15.9 


98.4 


5 

i 12/10 

1st 

1.46 

9.1 

50, Gt 

65.5 

174/120 

98.4 

Hypertension 



*2d 

5.04 

9.5 

55.6 

54.0 

168/90 

98.6 


1 

3d ' 

3.80 

8.0 

33.4 

30.1 

168/120 

98.8 



4th 

7.92 

8.1 

60.9 

86.0 

16^114 

98.8 


1 

5th 

0.57 

8.1 

64,1 

73.0 

180/122 

98.4 


] 12/27 

1st 

9.15 

10.4 

64.5 

03.1 

182/114 

98.4 


1 

t2d a 

nd 









3d 

4.02 

9.4 

40.6 

43.9 

182/112 

101.0 




*4th 

0.63 

10.9 

23. 8t 

28. 8t 

138/84 

103.4 




5th 

1.05 

11.3 

39. Ot 

60. Ot 

1^110 

102.6 




6th 

2.57 

10.9 

46.7 

08.8 

158/100 

100.8 




7th 

1,83 

10.0 

28. 3t 

40. ot 

150/110 

98.6 


0 

12/10 

1st 

5,34 

10.0 

79.1 

58.8 

158/112 

97.8 

Hypertension 



*2d 

7,53 

9.5 

58.5 

62.2 

160/112 

98.8 




3d 

5,2 

9.5 

74.1 

68.0 

180/130 

98.2 




4th 

6,0 

9.1 

47.2 

49.7 

176/124 

97.8 




5th 

9,5 

8.6 

74.6 

86.4 


98.0 


7 

12/15 

1st 

3,40 

14.5 

84.0 

116.0 

158/90 

98.2 

Pernicious ane- 



*2d 

6.20 

14.1 

79.6 

92.1 

146/74 

99.2 

mia with hyper- 



3d 

7.38 

13.3 

112.0 

128.0 

170/88 

98.6 

tension 



4th 

4.46 

13.3 

78.9 

103.0 

164/94 

98.0 




5 th 

7.31 

12.0 

75.3 

99.4 

176/90 

97.8 


8 

12/29 

1st 

1.83 

9.0 

96. 5t 

105. Ot 

208/110 

98.6 

Hypertension 



*2d 

1.34 

9.0 

95. 6t 

99.lt 

176/100 

99.4 




3d 

2.07 

9.4 

90.0 

98.8 

172/102 

98.6 




4th 

6.04 

9.9 • 

101,5 

116.0 

174/100 

98.6 




5th 

4.30 

9.7 

93.0 

97.0 


98.4 


9 

12/22 

1st 

7.46 

11.8 

60.0 

64.1 

192/102 

98.6 

Hypertension 



*2d 

4.43 

11.3 

61.1 

71.4 

186/108 

100.4 




3d 

5.26 

10.6 

59.1 

58.5 

190/104 

99.6 




4th 

10.85 

10.1 

80.3 

81.8 

212/114 

99.6 




5th 

5.37 

10.1 

61.4 

00.0 

192/104 

99.0 


10 

12/9 

1st 

0.0 

16.2 

115.0 


105/66 

98.4 

Rheumatic fever 



*2d 

4.58 

15.7 

81.0 


100/60 

99.0 

(acute) 



3d 

1.83 

15.0 

76.lt 


104/64 

98.8 




4th 

8.46 

14.1 

111.2 



98.2 




5th 

7.22 

13.8 

110.2 


110/70 

99.2 



♦ Inductotherm. tStandard clearance. tPaticnt wrapped in blankets and inductotherm applied. 
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Methods. Urea clearances were ascertained by the method of MoUer, 
McIntosh and VanSlyke'® and creatinine clearance bj’ a modification of 
the method of Hanzal and Hayman.® Following a control period durino- 
which clearances were determined, a large disk electrode of the inductO' 
therm was applied over the region of the kidneys ndth the patient Ijdng 
on his side. The intensity of the inductotherm was set at maximum and 
the treatment lasted 1 hour. 

No attempt was made in most of the experiments to retain heat in the 
patient’s bod 3 \ Two patients (Cases 1 and 5) were UTapped in blankets 
and covered noth a rubber sheet during application of the inductotherm 
to determine the effect of heat retention by the body on the kidne 3 -s. 

_ Ten patients were studied, 2 with acute nephritis, 2 with chronic nephri- 
tis, 5 with essential h 3 'pertension, and 1 with acute rheumatic fever. 

Results. no precaution was taken to prevent dissipation 

of heat from the rest of the body the rectal temperature rose from 
1 to except in 1 (Case 3) where fever was ahead}'- present. 
IVhen this loss of heat was prevented by’ blankets the temperature 
rose to levels of 103° (oral). 

During the period of heat treatment or in the periods following 
it, a moderate decrease in urea clearance occurred in 11 of 16 experi- 
ments (Table 1). The most marked decreases were observed 3vhen 
loss of bodj' heat was prevented by means of blankets (Cases 1 and 
5). "VSTien the renal efficiency' w’as low, as in the 2 patients (Cases 
3 and 4) suffering from chronic nephritis, no change in urea clear- 
ance was found. This is in agreement with man}' observations which 
indicate that the flexibility of response is lost when renal function 
is seriously impaired b.v chronic nephritis. 

Creatinine clearances usually' paralleled the urea clearances. 
Blood urea was unchanged as the result of heat treatment and urine 
volume -v'aried irregularly. One patient (Case 3) who had marked 
edema showed no diuretic response after heat was applied. 

It was hoped that heating the kidneys might cause relaxation 
of hypertonic arterioles, if such existed, in the kidneys of patients 
with early essential hy-pertension. If better perfusion of the kidneys 
with blood occurred, it was possible that arterial blood pressure 
might fall. Our results show, however, that neither was increased 
perfusion evident from the clearances nor was there more than 
slight fall in diastolic blood pressure. 

The results of the clearances suggest that, even though heat 
is induced within the kidneys, dissipation to other parts of the body 
by the blood causes sufficient somatic vascular dilatation to decrease 
rather than increase the flow of blood to the kidneys. 

Summary. Application of heat produced by electromagnetic 
induction (“inductotherm”) to the region of the kidneys was 
attempted in patients suffering from acute and chronic nephritis, 
earlv essential hypertension and acute rheumatic fever. A slight 
decrease in renal efficiency as measured by urea and creatinine 
clearances was observed as a result in this experiment. As the.se 
clearances are a rough measure of renal blood flow, heat treatment 
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reduces rather than increases the flow of blood to the kidneys, 
possibly by producing vasodilatation in other parts of the body. 

Diastolic blood pressure was moderately reduced while ^ heat 
was being applied but quickly rose to its original level on discon- 
tinuing it. 

We are indebted to Dr. George W. Stark of Syracuse, N. Y., for the suggestion 
that induetotherm heating might affect the efficiency of the kidneys, and to the 
General Electric Company for the loan of the inductothermy apparatus. 
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CHEMOTHERAPY OF TYPES VH AND HI PNEUMOCOCCAL 
INFECTIONS WITH SULPHANILAMIDE, 4,4'-DI-(ACETYL- 
AMINO)-DIPHENYLSULPHONE AND 4,4'-DIAMINO- 
BENZENESDLPHONANILIDE. 

By Frank B. Cooper, M.S., 

KESEA.RCH CHEMIST, WESTERN PENNSYtVANIA. HOSPITAL, INSTITUTE OF PATHOLOGY, 

Paul Gross, M.A., M.D., 

PATHOLOGIST, WESTERN PENNSYLVANIA HOSPITAL, INSTITUTE OF PATHOLOGY, 

AND 

Marion Lewis, 

ASSISTANT TECHNICAL, WESTERN PENNSYLVANIA HOSPITAL, INSTITUTE OF PATHOLOGY, 

PITTSBURGH, PA. 

(From the Western Pennsylvania Hospital, Institute of Pathology, 

R. R. Mellon, M.D., Director.) 

Since the almost simultaneous publications by Eosenthab^ ^nd 
by Cooper, Gross and Mellon, ® both of the above groups 2.3.40.6. sa, 5.136 , h 
as well as a number of other investigators have reported 
successful chemotherapeutic experiments with sulphanilamide or 
other sulphur-containing aromatic compounds in infections caused 
by pneumococci. 

While it is recognized that this chemotherapeutic activity is 
fractional in degree when compared with that exhibited by these 
compounds against streptococcal or meningococcal infections, 
nevertheless their therapeutic action is undeniable and has been 
confirmed clinically. Up to the present time these drugs have 
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been found effective in mice, rats and rabbits and against T\-pes 
I, II, III, and Xn' pneumococci.* 

In this paper we are reporting results obtained by the use of two 
relatively new compoundsf in experimental infections caused by 
Types TII and III pneumococci. One of these compounds, 4,4'- 
diaminobenzenesulphonanilide, was first used by 'VMutby'® and 
later by Bauer and Rosenthal-. The former reported this drug to be 
more effective than sulphaniiamide against T\-pe I pneumococcal 
infections of mice, whereas the latter authors found it “inferior to 
sulphaniiamide against pneumococci.” Fourneau and coworkers" 
first investigated the activity of 4,4'-di-(acetylamino)-diphenyl- 
sulphone and estimated that 1 mg. produced as much therapeutic 
effect as 10 mg. of sulphaniiamide in pneumococcal infections. 
This compound was later investigated by Bauer and RosenthaF 
who also found its antipneumococcal activity superior to that of 
sulphaniiamide. 

Method. Groups of 30 to 40 mice or rats were inoculated with suitable 
dilutions of 18-hour broth cultures and treated orally 3 to 5 hours later 
with 5 to 12.5% suspensions of the various dnigs (Pigs. 1 and 2). Since 
different subcultures of stock strains were used for the several dilutions, 
the magnitude of the inocula was more relative than absolute. 

In light of previous reports of the therapeutic superiority of the sulphone, 
it was assayed against 2 '^ times the quantity of sulphaniiamide in Exp. 1 A; 
against 2 times the quantity in Exp. 1 B and’ 1 C; and against equal amounts 
in E.xp. 1 D. 

Kesults. Type VII, ilicc. J. (Fig. 1): "While 70% of the 
controls died, the sulphone-treated mice showed a 30% (3 out of 10) 
mortality rate; and those treated with sulphaniiamide, 10% (1 out 
of 10). * 

B. (Fig. 1); With treatment continued for only 4 days, there 
were 7 deaths out of 10 mice treated with the sulphone and 4 deaths 
out of 10 mice treated with sulphaniiamide, contrasted with the 90% 
death rate in the control group. 

C. (Fig. 1): Of 11 mice treated daily for 9 days with sulphaniia- 
mide, 7 died; of 11 mice similarly treated with the sulphone, 5 died; 
and of 10 mice treated with the anilide only 4 died. The control 
group had a 91 % fatality. 

R. With the inoculum administered intrapcritoneally all con- 
trols died in less than 48 hours. The group treated with sulphanil- 
amide had 4 deaths out of 10; that treated with the sulphone, 7 out 
of 10; and the group treated with the anilide, S out of 10. 

Type III, Mice and Ral.i. A. (Fig. 2):_ With a heavy infecting 
dose of over 100 ^I.L.D., poor therapeutic results were ol)tained. 

» While this paper 'vas in press L. E. H. Wiitby (Lancet, 1, 1210, lO.'iS) rcportc'i 
oxc-ollont results a(»inst Types I. H, III. V, VH, and VIII pncuroococrat infections 

inmice svith the sulphonamide compound 2-(p-aminol;enzenesuIphonainido) p>Tidine. 

t Supplied throush the rourtes>- of the Monsanto Chendea! Company, .St. I,ouis. 
Mo. The sutphanU.amidc ■n-.os furnished by E. R. Squibb & .==on.s. Sew York City. 
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All controls died in less than 3 days. The treated groups showed 
the following fatality rates: the anilide group,- 5 out of 10; the sulph- 
anilamide group, 7 out of 10; and the sulphone group, 10 out of 10. 



Fig. L— Mortality Curves of Mice Infected avith Type VII Pneumococcus 

(ENRICASt). 

Animals infected with diluted 18-hour broth cultures and treated orally each day. 
Treatment was begun 3 hours after infection and ivas terminated as indicated by the 
vertical broken line. 

A. Infection: 0.5 cc. of a 10~8 dilution in broth, subcutaneously. Treatment: 
Controls; 10 mice, no treatment. Sulphanilamide: 10 mice, 25 mg. Sulphone; 
10 mice, 10 mg. B. Infection: 0.5 cc. of a 10”® dilution in broth, subcutaneously. 
Treatment: Controls: 10 mice, no treatment. Sulphanilamide: 10 mice, 10 mg. 
Sulphone; 10 mice, 5 mg. C. Infection: 0.5 cc. of a 10-< dilution in broth, subcu- 
taneously. Treatment: Controls; 11 mice, no tieatment. Sulphanilamide: 11 
mice, 10 mg. Stdphone; 11 mice, 5 mg. Anilide: 11 mice, 10 mg. D. Infection: 
0.5 cc. of a lO”-* dilution in broth, intrapcritoneally. Treatment: Controls: 10 mice 
no treatment. Sulphanilamide; 10 mice, 25 mg. Sulphone: 10 mice, 25 me 
Anilide; 10 mice, 25 mg. 

* Deaths not due to pneumococcus. 

t Obtained from New York City Dept, of Health, 16th St. and East River. 


B. (Fig. 2); Nine out of 10 control rats were dead in 6 days. 
None of the animals treated with sulphanilamide died. One out 
of 7 rats treated with the anilide, and 2 out of 9 rats treated with the 
sulphone died. 
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Throughtout all experiments a definite increase in survival time 
of the fatalities among the treated animals over that of the controls 
was noted. 

Discussion. Therapy with 4,4'-di-(acetylamino)-diphenylsul- 
phone in infections of mice caused by pneumococci, T,^'pes VII 
and III was, in our experiments, not as effective as that with 
sulphanilamide. This is in apparent contradiction to the findings 
of Fourneau, et ah’’ and of Bauer and Rosenthal.^ However, it 
appears probable that strain variations may account for the differ- 
ences in the results obtained. As a matter of fact, Bauer and 
Rosenthal- encountered variation in the effectiveness of their drugs 
upon different Uipes of pneumococci which they also attributed to 
strain differences. 



Pig. 2.— Moktauty CcnvEs or Mice and Rats Infected wmi Titpe III 
Pnecxiococcus (Aebany). 

Animals infected with diluted IS-bour broth cultures and treated orally each day. 
Treatment was begun 4^ hours after infection and was terminated as indicated by 
the vertical broken line. 

A. Infection: 0.5 cc. of a 10~® dilution in broth, subcutaneously (more than 100 
fatal doses). Treatment: Controls; 10 mice, no treatment. Sulphanilamide: 10 
mice, 25 mg. Sulphone; 10 mice, 25 mg. B. Infection: 0.13 cc. of a mucin sus- 
pension of an 18-hour broth culture, diluted 10"=, intratrachcally. Treatment; Con- 
trols: 10 rats, no treatment. Sulphanilamide: 10 rats, 125 mg. Sulphone: 9 rats, 
125 mg. Anilide: S rats, 125 rag. 


In experimental pneumococcal pneumonia of rats, the sulphone 
tlierapy, while not as good as that of sulphanilamide, was neverthe- 
less of* considerable value. A consideration of the relative lack of 
toxicity-'^ of this drug, together with the previous favorable reports-' 
and the above rat experiment would make it appear that this com- 
pound is worthy of clinical trial, were it not for the fact that the 
results in our mouse cxiierimcnts were distinctly less favorable than 
those reported with other pneumococcal strains.-’ Our more recent 
and as yet unpublished results of sulphone therapy in Tj-pe 11 
pneumococcal meningitis of rats were distinctly inferior to those 
obtained with sulphanilamide. 

It has been our observation that intraperitoneal pneumococcal 
infections of mice constitute an extremely severe test of chemo- 
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therapeutic efficacy of a drug, that subcutaneous pneumococcal 
infections of mice give the drugs a better opportunity to manifest 
any possible chemotherapeutic activity/ and that experimental 
pneumococcal pneumonia of rats is probably the best method'‘“''’-®“'^ 
to date by which to measure antipneumocoecal chemotherapeutic 
action. 

Our search for cultures of high rat virulence has revealed a number 
of pneumococcal strains which, although lethal to mice in culture 
dilutions of 10“®, are almost completely avirulent for rats. The 
“Enricas” Type VII strain reported above is a good illustration of 
this phenomenon. 

Therapeutic results with 4,4-'diaminobenzenesulphonanilide were 
at times better than those obtained with sulphanilamide; however, 
its toxicity® would seem to preclude any extensive clinical use. 

Summary. 1. 4,4'-di-(acetylamino)-diphenylsulphone has been 
found less effective than sulphanilamide against pneumococcal 
infections in mice caused by a Type VII strain and a Type III strain, 
as well as in pneumococcal pneumonia in rats caused by this Tj^e 
III strain. 

2. The results reported, although at variance with those of other 
investigators, probably find explanation in differences of strain 
susceptibility to chemotherapy. 

3. 4,4'-diaminobenzenesulphonanilide, although at times more 
effective than sulphanilamide against the particular pneumococcus 
strains tested, appears too toxic to warrant clinical trial. 

4. To the infections caused by Types I, II, III, and XIV pneu- 
mococci which have previously been found susceptible to therapy 
by certain sulphonamide and sulphone compounds may be added 
those caused by the Type VII pneumococcus. 

5. These experiments verify previous chemotherapeutic results 
in penumococcal infections, namely, that little or no protection in 
mice may be demonstrated against more than 100 fatal doses, where- 
as good protection has been repeatedly reported against 10 fatal 
doses. 
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The investigation herein reported attempts to determine the 
functional changes that occur in the liver during the course of pneu- 
mococcus lobar pneumonia. The recent literature on liver function 
has dealt in the main either with those disease processes of the liver 
and bile passages tyhicb are amenable to surgical treatment, or with 
chronic progressive changes attended by permanent damage. There 
have been some efforts made to determine the functional disturb- 
ances in acute infections; these, however, have in general embodied 
the use of single tests.®' The dangers of measuring liver func- 
tion based on the ability of the organ to perform only one of its 
many functions, are well known. It therefore occurred to us that 
more accurate information might be obtained if an attempt was 
made to measure simultaneously more tiian one of the metabolic 
functions of the organ during the course of an acute infection. 
Accordingly, a series of patients suffering from lobar pneumonia 
were chosen for a study in which several tests were done concur- 
rently in individual patients at varying stages of their illness. It 
was hoped in this way to accumulate sufficient data which, when 
analyzed in the light of the subsequent outcome of these cases, might 
provide us with further knowledge of the behavior of the liver in 
the course of this disease. 

Material and Methods, The determinations from which an analy-sis 
was made resulted from a study of SO cases of pneumococcus lobar pneu- 
monia on the wards of the Fourth ^Medical Division of Bellevue Hospital 
during the season 1933-1934. f This group of cases offered an excellent 
opportunit}' for a study of this kind, in that tlie data on liver function was 
accumulated in the course of a controlled experiment to determine tlie ther- 
apeutic value of certain pneumococcus antisera.^ All tlie patients were 
under the immediate control of one of us, so that methods of therapy and 

* Presented in part at the Sixteenth Annual Meeting of the American Society of 
Clinic.al Pathologists at Philadelphia, Pa.. June 4, 1937. 

■f" On the scrxdccs of Dr. Charles Natnmaek, the late Dr. Harlotv Brook.*?, Dr. -Anna 
von Sholly and Dr. Harry Solomon, to whom we wish to expre-s our great indcht- 
edness. 



LIVER FUNCTION IN PNEUMOCOCCUS PNEUIMONIA 


349 


dietary factors were identical in the group. All the observed cases showed 
evidence of definite lung consolidation, and the type of infecting pneumo- 
coccus was established in every instance. 

At the outset, an attempt was made to choose methods of esti- 
mating liver function that were accurate, clinically convenient and 
that did not involve extensive technical procedures. With this in 
mind, three simple test methods were used; namely, the icterus 
index, the urobilinogen determination of the urine, and the levulose 
tolerance test; the first two being a measure of the pigment excre- 
tion, and the last one of the carbohydrate metabolism of the organ. 

1. Icterus Index. Bernheim’s^ modification of the Meulengracht 
test was used. This appeared to us to be a good one to use, as it is 
generally agreed that the icterus index is as good a guide to biliru- 
binemia as the quantitative van den Bergh, provided that caro- 
tinemia can be excluded. It also has the advantage of being more 
convenient. 

The samples of blood were taken for the most part at approxi- 
mately the same time of da}^ (9 to 11 a.m.). Followung coagulation 
of the blood, the sera were promptly separated and read in a colori- 
meter. A glass standard was used and readings were made, using 
a standard source of artificial light. Sera that showed even slight 
hemolysis or turbidity were discarded. These observations were 
made from day to day during the course of the disease. In the anal- 
ysis of the results, graphs were plotted showing the daily variation 
of the icterus index of the serum in each case. Values up to and 
including 7 were regarded as normal, a figure admittedly higher 
than that used by most workers. Values over 7 and up to 17 were 
regarded as indicating latent jaundice, while values over 17 were 
regarded as indicating clinical icterus. In determining the trend 
of the icterus index in the course of the disease (e. g., whether the 
values were stationary, rising or falling) only variations of more 
than 4 units between successive determinations were thought 
worthy of graphic analysis. 

2. Urobilinogen. The method used was that of Wallace and 
Diamond,'® a quantitative test based on the Ehrlich’s aldehyde 

« reaction. The dilutions of freshly voided urine ranged as follows: 
undiluted; 1:10; 1:20; 1 :40; 1 :80; 1 :160; 1 :320; and 1 :640. Read- 
ings were made after 15 minutes so as to allow the full develop- 
ment of the color in the highest dilution. The urine samples were 
obtained from patients at the same time of day as the blood samples 
for icterus index (9 to 11 a.m.). 

This test is thought to be extremely delicate in detecting early 
or slight disturbance in liver function. With impaired function, 
the liver ceils fail to a greater or lesser extent in carrying out their 
task of removing urobilinogen from the blood and it is excreted 
in greater than usual amounts' in the urine. Normally, the test 
should be negative with dilutions of urine greater than 1:20. Posi- 
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tive reaction wnth dilutions of 1 ; 40 or more, were considered patho- 
logic for the purpose of analysis. 

3. Lemilose Tolerance. Kimball is inclined to view levulose 
tolerance^ as a sensitive index of liver damage. In support of this 
latter claim may be cited the work of Folin and Berglund,® Bodan- 
skj',- and Cathcart and hlarkowitz.® Their results show that the 
metabolism of this sugar is handled almost entirely by the liver, 
where it is removed from the portal blood and converted into glj’co- 
gen. During this process, no marked rise in the blood sugar occurs, 
as is seen when sugars like glucose and galactose are utilized by 
normal subjects. The work of Bodansky- clearly illustrates tlie 
difference in the metabolism of this sugar between normal animals 
and those in which liver damage is caused by such poisons as chloro- 
form and phosphorus. He found after poisoning, a marked decrease 
in the le\Tilose tolerance, which was comparable to the degree of liver 
damage noted at necropsy. From this, he concluded that this test 
gave reliable information in respect to the functional capacity of 
the liver in dogs. 

In this present study, blood sugar curves were used as indices of 
levulose tolerance rather than determinations of urinary sugar 
excretion, because of the well-known fact that certain decomposi- 
tion products of the sugar are of themselves non-fermentable reduc- 
ing substances. Furthermore, blood sugar determinations obviate 
the introduction of the renal factor of permeability. 

Kimball’s® modification of the le\'ulose tolerance test was used: 
50 gm. of the sugar is administered by mouth, and the fasting, 1 - 
hour, and 2-hour blood sugar levels are determined. The chief 
criterion of impaired liver function is an elevation of 30 mg. % or 
more above fasting level in the first hour or of 15 mg. % or more 
above fasting level the second hour. The levels of blood sugar 
which continue elevated in the second liour are important, signifying 
as they do, the continuing inability of the liver to metabolize the 
sugar. A curve that rises in the second hour greater than the level 
of the first hour means serious hepatic insufficiency, proHded that 
the first rise is sufficient to prove that absorption is satisfactory. 

Experimental Data. 1. tfrobilinogen Test. Five hundred and- 
sixty tests were done on 80 patients, 'the number of tests varying 
in the individual case from 1 to 15. An analysis of these results 
based on the changes noted in relation to the progress of the disease 
and to the final outcome, was made. 

Of these SO cases studied, 50 recovered from their disease. From 
Table 1, it is seen that 32 cases (64%) showed abnormal urobilinogen 
values at some time or other of their disease. A further attempt was 
made to estimate graphically the individual trend of urobilinogen 
excretion in recovered cases which showed abnormal levels. It is 
found that 27 (85%) of these 32 cases shows a falling trend in the 
e.xcretion of the pigment as the disease progressed from day to day. 
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Of the 30 fatal cases, abnormal values were obtained in 22 (73%). 
Furthermore, of this group there were 5 cases (16%) showing an 
excretion ranging from 1:160 to 1:640, a percentage twice as high 
as that seen in the recovered case. 

Table I. — Levels and Trend of Urobilinogen Excretion in Urine. 

Moderately high. Markedly high Cases showing falling 
pigment excretion pigment excretion trend in pigment 
1:40 to 1:80. 1:160 to 1:040. excretion. 

Recovered cases .... 28 (56%) 4 (8%) 27 (85%) 

Fatal case.s 17 (57%) 5 (16%) 7 (32%) 

An analysis of the trend of the individual curve in this fatal group 
shows that only 7 of 22 cases (32%) show a falling trend in uro- 
bilinogen excretion. This is a striking difference when compared 
with the 85% of the recovered cases which show such a trend. 

It is reasonable, therefore, to infer that, while single urobilino- 
gen determinations have little prognostic significance, serial observa- 
tions in the course of the disease show falling values in the recovered 
cases, with rising or persistentl}^ high values in the fatal cases. 

2. Icterus Index. Four hundred and sixty-five observations on 
the icterus index were made in 78 cases, the number of tests varying 
in the individual case from 1 to 14. 

Icterus indices were obtained in 49 of the 50 recovered cases. 
As shown in Table 2, 35 cases (71%) had values in the range of 
latent jaundice, the remaining 10 (21 %) exliibiting clinical jaundice. 
There were sufficient serial observations in 40 of the 45 recovered 
cases to permit an analysis of the individual trend during the course 
of the disease. It was found that 34 of the 40 cases (86%). showed 
a falling trend in the icterus index as the disease progressed. 

Observations on the icterus index were made in 29 fatal cases, 22 
of these (76%) showing abnormal values. Of this fatal group, 16 
cases (55%) showed values within the zone of latent jaundice, the 
remaining 6 (21%) exhibiting clinical jaundice. It was possible 
to analyze the trend in 18 of these 22 cases. Only 6 of these 18 
(33%) (Table 2) showed a falling trend in the icterus index as the 
disease progressed. If a comparison between the fatal and recovered 
cases is made on the basis of a falling icterus index, it is seen that 
33% of the former show this trend as compared to 86% of the latter. 

Table 2. — Degrees of Jaundice and Trend op Icterus Index. 

■ _ _ Per cent of cases in 

Zone of latent Zone of clinical which icterus index 

jaundice readings jaundice readings tends to fall in the 
7 to 17. over 17. course of the disease. 

Recovered cases . . . 35(71%) 10(21%) 34(86%) 

Fatal cases 16(55%) 6(21%) 6(33%) 

3. Lemlose Tolerance Test. One hundred and sixty-four tests 
were done on 67 patients, the number of tests varying in the indi- 
vidual case from 1 to 5. In 46 cases, it was further possible to follow. 



352 


CURPHEY, SOLOMON; 


by means of serial determinations, the progressive changes in liver 
function. The analysis here has also been on the bases of recovered 
and fatal cases. The results are summarized in Table 3. 

T.^ble 3. — N.\tuhe ant? Trend of Levulosb Tolerance. 


Abnormal Causes showing im- 

responsc. proving tolerance. 

Recovered cases 33(77%) 25(S1%) 

Fatal cases 24 (100%) 2 (29%) 


In all, 43 recovered cases were studied. And in 33 of these (77%) 
the tolerance test showed abnormal values at one time or another 
in the course of the disease. 

Moreover, it was possible to obtain serial observations in 31 of 
these 33 abnormal cases. An analysis of the trends shows that in 
25 of these 31 cases (81 %) the leAvilose tolerance tends to return to 
normal limits during the period of observation (3 weeks). It is 
significant to note that none of the recovered cases showed decreasing 
levulose tolerance in the progress of their disease. In other words, 
there was never any tendency for decreasing lemlose tolerance in 
the face of clinical improvement. 

There were 24 fatal cases studied, in only 7 of which was it pos- 
sible to follow by serial observations the trend of levulose tolerance. 
The reason for the small number of fatal cases studied serially was 
due to the fact that many of these cases died before this could be 
accomplished, some indeed being moribund on admission. In all 
24 cases (100%), at least one levulose tolerance test was abnormal. 

In the 7 cases where it was possible to obtain serial observations, 
in only 2 (29%) did the levulose tolerance tend to improve, in 
contrast to 81 % for the recovered cases. 

Variatioiis in the Functional Tests During the Course of the Disease. 
It seemed of definite interest to determine the variations in the 
different functional tests as the disease progressed. If the daily 
average readings of the urobilinogen excretion in all of the reco\'ered 
and fatal cases are obtained, and the results expressed in the form 
of a graph, certain essential facts are illustrated. Thus, from Fig. 1 
there appears to be little difference in the urobilinogen excretion in 
the first week of the disease between the fatal and recovered cases. 
In the second week, there appears to I)e a somewhat greater diver- 
gence between the values of the two groups. This is particularly 
striking when the results of the third week are studied. It must 
be borne in mind, however, that the number of cases in this latter 
group are small, so that it is pos.siblc that the real difference is not as 
marked as the graph indicates. 

Similarly, if a graph for the average daily icterus index is compiled 
(Fig. 2), it is seen that in the recovered cases, there is a regular 
descent in the curve which appears most steep in the first week. 
There appears also to be a plateau developing from the tenth to the 
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fifteenth day. In the third week, the values are, with one exception 
within normal limits. On the other hand, when one considers the 



Fig. 1. — Composite daily values for urobilinogen excretion in the urine during first 
3 weeks in recovered and fatal cases. 



Fig. 2. Composite values for icterus index in first 3 weeks in recovered 

and fatal cases. 


fatal cases, one is first struck by the total irregularity of the contour 
of the graph. This is in some measure due to the smaller number of 
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observations in tliis group of cases. A closer analysis, however, 
shows that there is a tendency for the higher ^'alues to persist in the 
period from the sixth to the ninth day. It seems worth drawing atten- 
tion to this because of the fact that the ultimate course of the disease 
appears to be influenced by the changes that occur in the patient in 
this period. That this observation in the fatal cases might be a 
reliable one is borne out by the fact that in this same period in the 
recovered cases, the average daily readings showed a constant fall. 
In the third week, it seems that most of the values are elevated, in 
contrast to the values observed in the recovered cases. If this be 
true, then daily observation of the icterus index in this disease 
might have definite prognostic importance. 


« •Faial j 

o — 0 Recovered 
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I'lU. 3. — Composite curves of Icvuloso tolerance, showing average fasting, 1-hour 
and 2-hour Wood-sugar levels in first 2 weeks in recovered and fatal cases. 


Similarly, if we analyze the levuhse tohrance of these patients 
based on actual numerical values of their blood sugar levels. It 
becomes possible to compile therefrom a composite graph (Fig. 3). 
This illustrates a daily composite curve of the fasting, l-hour and 
2-hour blood sugar levels in both the fatal and recovered cases, 
during tlie first 2 weeks. 

From this, it is seen that in the fatal Cvases, in almost every instance 
there is a well marked rise in the first hour readings above tiie fasting 
level, to be followed in most instances by either a slight fail, or even 
a continued rise. What is most noteworthy, however, is that the 
second hour level never falls within limits close to that of the fasting 
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level. On the other hand, analysis of the composite daily curves 
of the recovered cases shows levels in the first hour that are invari- 
ably lower than those seen in the fatal cases, with readings in the 
second hour which are not so far removed from the fasting level. 



I 2 3 4 5 G 7 B 9 10 11 12 13 14 

Day of Disease 


Fig. 4. — Composite fasting blood-sugar levels in recovered and fatal cases in 

first 2 weeks. 


If one further compares the daily determination of the fasting 
levels in these two groups of cases (Fig. 4), it becomes at once 
apparent that there is a relatively narrow range of variation of the 
daily fasting levels in the recovered group for the first 2 weeks of 
the disease. Indeed, the range of fluctuation over this period is not 
greater than the actual technical variations that one might expect 
in performing this test. On the other hand, one observes from the 
figure the wide fluctuations of the fasting levels, throughout this 
same period in the fatal group, the outer limits ranging from 58 
to 122 mg. per 100 cc. of blood. Aside, then, from the actual value 
of the levulose tolerance test, it would appear that a daily measure 
of the fasting blood sugar level might in itself supply us with an 
estimate of the function of the liver in this disease, as well as provid- 
ing us with possible prognostic aid. 

Relation of Liver Function to Infecting Types of Pneumococci. It 
seemed of interest to determine whether the functional tests 
demonstrated different degrees of liver damage in the different 
infecting types. An analysis was therefore made of the number of 
cases of each infecting type showing abnormal functional tests at 
one time or another in their disease. 


Table 4. Abnobiial Functional Tests in Relation to Infecting Types of 

Pneumococcci. 


Urobilinogen, 

Type I 12 of 18 cases (67%) 

Type II 15 of 18 cases (83%) 

Type III 4 of 8 cases (50%) 
Group IV 23 of 36 cases (64%) 


Icterus index. 

13 of 16 cases (81%) 
16 of -18 cases (89%) 
5 of 8 cases (63%) 
29 of 36 cases (81%) 


Levulose tolerance, 
12 of 16 cases (75%) 
16 of 17 cases (94%) 
5 of 5 cases (100%) 
24 of 29 cases (83%) 
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From Table 4 it ^Yould appear that the Type II cases are attended 
by more severe liver damage than other types. This fact is in some 
measure borne out by the mortality rate in the series for this tvpe, 
there being 17 deaths of 25 cases (68%), a rate that is considerably 
higher than that observed for the other types. 

Discussion. For the purposes of clarity, it might be advantageous 
to summarize the information obtained from the individual tests 
as to liver dysfunction during this acute infection. 

Urohihnogen. At the outset, it is necessary to note that our 
estimate of liver dysfunction by means of this test has been a con- 
servative one. In this communication, the statistical results have 
been based on acceptance only of the values higher than 1:20 as 
, abnormal, a dilution admittedly higher than that on nliich Wallace 
and Diamond base their conclusions when morning specimens are 
used. This normal value corresponds to that used by Rabinowitz.'- 
Thus, on reviewing Table 1, the incidence of abnormal urobilinogen 
excretion is approximately equivalent in both recovered and fatal 
cases. Single abnormal values by. themselves, therefore, would 
have no prognostic significance except, perhaps, in these cases in 
which the urobilinogen values are high. Thus, values ranging from 
1:160 to 1:640 were found twice as frequentlj^ in the fatal group. 
However, it seems possible to obtain more prognostic help from the 
use of this test w’hen serial observations are made from time to time 
during the disease. That a falling curve of urobilinogen values in a 
given case is of good prognostic omen, is evident from the fact that 
85% of the recovered cases show such a trend in contrast to 32% 
of the fatal cases. 

There seems to be scant reference in the literature as to the changes 
in urobilinogen excretion in pneumonia. Wilbur and Addis’’ mention 
that the early appearance of large amounts of urobilin in the urine 
indicates a grave prognosis in pneumonia. Gronberg,^ in a small 
series of otherwise healthy young men with acute respiratory disease, 
notes an increased urobilinogen e.xcretion during the febrile stage. 
Similarly, Harris’® observation, in respect to pneumococcus lolnir 
pneumonia, is in rather close agreement with our results, as he 
observed an abnormal increase in the urobilinogen excretion in 
all cases at some time during the acute febrile stage. These facts, 
in conjunction with our own findings, show clearly that the uro- 
bilinogen excretion is increased in pneumococcus pneumonia, and 
that it varies in direct relation to the severity of the disease. It 
also shows that unusually high abnormal values are more often 
associated with a fatal outcome than with reco\'ery. 

idents IntlcJ-. A relatively larger number (92%) of the recovered 
cases show heightened icterus indices, in comparison to the fatal 
cases (76%>) (Table 2). On the other hand, during the acute fclwile 
stage, 86% of the recovered cases show a falling level, as compared 
to 33% in the fatal group. 
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The observations of other workers on estimation of the bile pig- 
ment in the blood in pneumonia are conflicting. Thus Harris/ by 
means of serum bilirubin determinations, found bile-pigment levels 
to be unchanged in the large majority of his cases. Bernheim,^ on 
the other hand, by means of the icterus index, found that all of her 
39 cases of lobar pneumonia showed increased bile pigment in the 
blood. These apparent discrepancies may be attributed in large 
part to the lack of serial observations by these authors, as it was 
not uncommon in our series to find values that fluctuated above or 
below the accepted normal on different days of the disease. Despite 
the different results bj'- these two workers, they nevertheless agree 
that increased bile pigment in the blood seems to offer a poor 
prognosis. This conclusion is open to question. In this connection, 
pertinent is Schiff’s^® finding that in 826 cases of pneumonia 21 
patients showed clinical jaundice, only 8 of whom died. He con- 
cluded from this that jaundice in pneumonia is not of specially 
serious prognostic omen. Similarly, Szarke’s’^ observations on 900 
children led him to the same conclusions. In our own series of 80 
cases, we were able to recognize jaundice in only 2, both of whom 
recovered. There were, however, 14 other cases with icterus indices 
in the zone of clinical jaundice, which for some reason were not 
clinically recognized as icteric by us. In this group of 16 cases, 
there were 6 deaths (37.5%), a figure which is not sujfficiently higher 
than the usual mortality rate for pneumococcus pneumonia in this 
and previous seasons, to conclude that jaundice in itself is of bad 
prognostic omen. 

Lemdose Tolerance. Our results appear to have definite signifi- 
cance, both as to the absolute findings and as to the general indica- 
tion of liver dysfunction that this test shows in common with the 
icterus index and urobilinogen determinations. Thus, if one con- 
siders abnormal values only, it is seen from Table 3 that 77 % of the 
recovered cases and 100% of the fatal cases showed evidence of 
impaired levulose tolerance at some stage of the disease. This find- 
ing is further strengthened by noting tlie trend of successive toler- 
ance tests in individual patients who recovered or died. Thus, 81 % 
of the recovered cases showed a return to normal in the levulose 
tolerance, either in the febrile or convalescent stages of their dis- 
ease. This is in sharp contrast to the findings in the fatal cases, 
in which only 29% showed any tendency to return to normal. 

These findings are of definite interest, as they show clearly the 
behavior of the liver in respect to carbohydrate metabolism in this 
acute infectious disease. A review of the literature dealing with 
this phase of liver function has not rewarded us with information 
with which our results might be compared. Thus, while levulose 
tolerance has been studied in many diseases, such as surgical diseases 
of the hepato-biliarj^ system, toxic hepatitis, cirrhosis, catarrhal jaun- 
dice, malaria and other conditions, we were unable to find any method- 
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ical study of the carbohydrate function of the liver in lobar pneu- 
•monia. Williams/^ in a study of levulose tolerance in malaria, 
however, secured single observations in 3 cases of lobar pneumonia and 
reported them as being normal. Van Creveld^® observed that in the 
course of scarlet fever there is little alteration in carbohydrate 
tolerance until the stage of convalescence is reached, which is in 
direct contrast to our findings in the course of pneumococcic pneu- 
monia. 

VTiile our findings show the value of this functional test, it 
remains to be seen whether frequent or dailj^ observations of the 
fasting blood sugar level in this disease might not in itself provide 
us with equally valuable prognostic information. This is suggested 
by Fig. 4 in which a composite graph of the fasting levels of tlie fatal 
cases show more marked daily fluctuation than that seen in the 
recovered cases. Vfiiether this is true or not can only be substan- 
tiated by further detailed study. 

These findings as to the carbohydrate metabolism in our group 
of cases ivould lend support to certain recently reported therapeutic 
attempts'® in which good clinical results were described, following 
the use of large doses of dextrose intravenously in lobar pneumonia. 
This is supported by the work of Opie and Alford" in which they 
found that following liver damage with chloroform, rats subsisting 
on a carbohydrate diet survived the intoxication, while similar 
animals on a meat or fat diet died. 

In conclusion, it seems important to emphasize the fact that 
individual single tests of liver function for prognostic purposes have 
little or no real value. Furthermore, our results show that different 
test methods applied to liver function during this disease are not 
susceptible to too close a correlation, as it is possible to obtain a 
normal result with one test and an abnormal value with another 
test on the same day of the disease. It is eiddent, however, that 
serial tests by different methods do offer observations which when 
taken together give us a fairly close idea as to the severit}^ of the 
disease in the individual case, providing us as well with knowledge 
that has some prognostic significance. 

Summary. 1. Multiple methods embodying the study of pig- 
ment and carbohydrate metabolism have been utilized concurrently 
in a study of liver function in 80 cases of pneumococcus pneumonia. 

2. The urobilinogen excretion was increased in the majority of 
both the fatal and recovered cases, and markedly high values of 
excretion are twice as frequent in the fatal group. ^Mien serial 
observations were made from day to day in the course of this dis- 
ease, the level of pigment e.\'cretion in the urine tended to fall in the 
recovered cases, but to remain persistently high or to rise in the 
fatal group. 

3. The icterus index was elevated in both fatal and recovered 
cases in the early stages of pneumococcus pneumonia. There was 
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a constant tendency to falling icterus index values in the cases that 
recovered and a tendency to remain high in the fatal cases. 

4. There is decreased levulose tolerance in a high percentage of 
the recovered cases and in all of the fatal cases early in the disease. 
Serial observations in fatal cases show a progressive decrease in the 
ability to metabolize the sugar; whereas in the cases that recover, 
there is a progressive increase in levulose tolerance. 

It is a further question whether daily determinations of fasting 
blood sugar levels do not provide definite information of similar 
significance as that afforded by levulose tolerance tests. 

5. These observations stress the importance of serial determina- 
tions in any functional test in the course of the study of an acute 
infectious disease like pneumonia. 

The authors desire to express their sincere appreciation to Dr, Hennaii B. Baruch, 
the founder of the Simon Baruch Foundation, for the interest and the funds supplied 
for this investigation and to Mr. Harold Twining for the technical assistance in 
this study. 
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NOTE ON RAPID DESENSITIZATION IN A CASE OF 
HYPERSENSITIVENESS TO INSULIN. 

By a. C. Corcoran, M.D., 

Ltum' CLINICAL RESEARCH LABORATORY, INDIANAPOLIS CITY HOSPITAL, 

INDIANAPOLIS, IND. 

(From the Department of Metabolism, the Montreal General Hospital.) 

The purpose of this brief communication is to report the treat- 
ment and control of the diabetes in a case of hypersensitiveness to 
insulin by a method which, though not new in principle, has not 
been widely used. 

Case Report. A female, age 56 (Hosp, No. 2381/36), was admitted to 
the Montreal General Hospital on May 1, 1936, with cellulitis of the right 
foot, which followed an injury to a callus. The diabetes was first discovered 
in April, 1927, during treatment of an axillary abscess. At that time, the 
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disturbance of the carbohydrate metabolism was relatively mild; after 
incision of the abscess, the hj-^pecgtycemia and gljmosuria were well con- 
trolled with small amounts of insulin and with the low-carbohydrate-high- 
fat diet then in use, namely 50 gm. carbohydrate, 150 gm. fat, and 50 gm. 
protein. The wound healed satisfacto^il3^ There was then no urticaria 
nor other sign or sjnnptom suggesting hj^persensitiveness to insulin. 


Table 1. — Showing Method or Desensitization in a Case of Hn>EnsENsmvE- 

NESs TO Insulin. 


Time. 

Insulin. 

Reaction. 

Site. 

Units. 

7.30 A.M. . . 

I.D. 

0.2 

Wheal 4 sq. cm. 

7.50 . . . 

I.D. 

0.2 

Wheal 3 sq. cm. 

S.lO . . . 

I.D. 

0.4 

Wheal 4 sq, cm. with pseudopod 

8.15 . . . 




8.30 . . . 

I.D. 

6.8 

Wheal 0 sq. cm. with pseudopod 

8.50 . . . 

s.c. 

0.2 

Verj* slight induration 

9.05 . . . 

S.C. 

0,4 

No induration 

9.20 . . . 

.S.C. 

0.8 

Slight induration 

9.40 . . . 

S.C. 

1.6 

hloderate induration 

10.00 . . . 

S.C. 

1.6 

Very slight induration 

10.20 . . . 

S.C. 

3.2 

Slight induration 

10.45 . . . 

S.C, 

3.2 

No induration 

11.20 . . . 

s.c. 

6.0 

Slight induration 

12.00 NOON . . 

S.C. 

9.0 

Very slight induration 

12.30 P.M. . . 

s.c. 

14.0 

No ioduration 

1.10 . . . 

s.c. 

20.0 

No induration 

2.40 . . . 

s.c. 

40,0 

Moderate induration 

2.45 . , . 

I.D. 

4.0 

Wheal 4 sq. cm. with pseudopod 

4.00 . . . 

S.C. 

40.0 

Slight induration 

4.30 . . . 

i.b. 

LO 

Wheal 3 sq. cm. 

0.15 . . . 

I.D. 

4.0 

Wheal 3 sq. cm. nith pseudopod 

6.45 . . . 

I.V. 

0.4 

None 

7.00 . . . 

I.V. 

1.0 

None 

7.10 . . . 

I.V. 

2.0 

None 

7.25 . , . 

I.V. 

4.0 

None 

7.40 . . . 

I.V. 

8.0 

None 


I.V. 

12.0 

None 

8.10 . . . 

T,V. 

16.0 

None 

8.25 . . . 

TV. 

20.0 

None ' 

R .*10 

I.V. 

30.0 

None 

9!oo ... 

I.D. 

4,0 

Slight wheal with rapid absorption 

9.25 . . . 




10.00 . . . 





I.D. = intracutanooas. S.C. = subcutaneous. 


Blood 

sugar, 


Remarks. 


0.192 


Fasting state 
Breakfast 


. . . 1 I.D. wheals fading 


Lunch 


Carbohydrate, 30 gm. orally. 
Carbohydrate, 30 gm. orally. 


... i Dinner 

... I I.V. 5% glucose started. 

1 


I I.D. reaction of 0.15 r.M. subsiding. 
■■■ 1 

. . j Sips of orange juice with sugar. 

... I Sips of orange juice with sugar. 

.. : Sips oforange juice with sugar. 

... } Sips of orange juice with sugar. 

1 I.V. discont. Total! COO ec 
0.010 Carbohydrate, 15 gm. orally. 


I.V. = intravenous. 


The course of the diabetes was uneventful until another attack of cellulitis 
of the foot, October 6, 1934. Again, in spite of the infection, the J'a'^cte. 
was controlled satisfactorily with insulin, but of 

bv an urticarial reaction at the site of injection. On the Hth 
menl, the urticaria spread over the whole body, and m ul . 

nainclv, difficult control of hjiierglyceniia 

the first time. A history was obtained of annually recurrent nthjeks of 1 . j 
fever for manv j'ears, but of freedom from such attacks since 19-.. 

IntracutaiiTOUS test.s were made witii 1 unit dosages (0 1 cc.) 
sheen and crvstalline insulin. The reactions were all alike, namely, f onna- 
fion o'f'a wheal and an araa of er\*thema of approximately 4 cm. square at 
qn^imftes after the i jection. The insulin was therefore discontinued am 

1935 On 'Mav 1, 193G, she was again admitted with celliihti.- 
S\t'roymid!thou?h ihe^ was no acidosis, the diabete.s was under p<K,r 
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SEMEN ANALYSES OF TWO HUNDRED FERTILE MEN. 

By Robert S. Hotchkiss, M.D., 

INSTRUCTOR IN UROLOGY. NEW YORK UNIVERSITY COLLEGE OP MEDICINE; 

INSTRUCTOR IN SURGERY (uROLOGY), CORNELL UNIVERSITY 
MEDICAL COLLEGE, 

Exdre K. Bruxxer, M.D., 

INSTRUCTOR IN OBSTETRICS AND GYNECOLOGY, NEW YORK UNIVERSITY COLLEGE OF 

MEDICINE, 

AND 

Philip Grexley, ]\I.D., 

NEW YORK. N. Y. 

The criteria that iiave been set up for the evaluation of human 
semen specimens have for the most part been formulated upon 
standards derived from the study of semen of men with liistories 
of disturbed fertility. It is our belief, however, that a semen 
analysis of a series of fertile humans might more logically ofi'er 
a better basis for appraisal. 

Accordingly, the present investigation was undertaken to collect 
information relative to the semen of fertile men. 

Methods. Fresh specimens were obtained from 200 Inisbands of preg- 
nant women who were in tire first half of gestation. All cases herein re- 
ported terminated with full-tenn deliveries of normal healthy children. 

Two institutions sers'ed as sources for the material. Tl)e Xew York 
University College of Medicine, Department of Obstetrics and Gynecologj*; 
and the New York Hospital, Cornell University Medical College, Depart- 
ment of Surgerj"^ (Urology) i ^md the Department of Obstetrics. Hereafter, 
the former group be "designated as Group I, and the latter as Group II. 

One hundred random cases wore selected and followed in each institution. 
The constituents of each group represented the widely varied Cauca.sian 
racial types that arc to be found in metropolitan New York. Group I 
cases were referred from Bellevue Hosjjitnl, Department of Hospitals, New 
York City, whicli draws largely from tlie indigent section of tlic iropulation, 
while Group II cases were patients of a pay clinic. Although the s.amc 
plan and technique were used in each institution, each .=ct of obscrs'ntions 
was made by independent workers, and no eomparison.s or analy.-e.s were 
attempted until both series were completed. Practical methods of semen 
anah’sis were favored above elaborate and complicated one.-, and through- 
out the invc-stigation a clinical viewpoint was constantly maint.ained. Xo 
special in.«tnimcnts were used which are not available in any clinical iaborn- 
ton' or pl^vsician’s office. 

Seminal specimens were collected by the patients after an advised ))crif)d 
of 72 hours of continence. To 33 cases in Group I. washed and dried con- 
doms wore sujjplied, together with written instructions directing that, 
immediately after intercourse, the semen be einptietl into a sterile test- 
tube, fitted mtii a cork stopper. The remainder (1G7) were instnicfed to 
collect tlicir seminal di.sc)!arge at tlic time of coitus by witiulrawing and 
ejaculating directly into a large-mouthed .sterilized gla.-.s test-tube, 
effort was made to regulate the temperature of the si>ccitncn while in trans- 
port. More than half of tlie specimens were first oxamincfl witliin 3 hours 
of the time of ejaculation. 
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The volume of the ejaculate was measured in each case, and 
variations from 0.6 to 9 cc: were obtained. The average volume 
for all cases was 3 cc., whereas the condom group measured only 
an average of 2.3 cc. This in part accounts for a general lowering 
of the average volume of Group I patients, as compared with 
Group II (Fig. 1). 


12 3 

Total number of cases 100 100 200 

■ Sa^^lroapSY Range in cc 0.6-6.9 0,6-9.0 0.6-9.0 

' Number of condom 


cases 33 0 33 

Number of withdrawal 



Fig. 1. — Semen volume in cubic centimeters. 


The human ejaculate is a mixture of spermatozoa and the secre- 
tions from the epididymes, vasa, seminal vesicles, prostate, and the 
accessory glands of the urethra. The fluid content of the semen is 
said to carry nutritional elements for the spermatozoa. At the 
time of ejaculation, the specimen has a gelatinous consistency, but 
when it reaches the laboratory, self-liquefaction is complete and a 
uniform consistency is established. The spermatozoa comprise only 
a negligible portion of the bulk of the semen, as has been proven in 
vasectomized patients whose semen was repeatedly measured before 
operation.® An initial postoperative decrease in volume is com- 
pletely compensated for within 3 weeks after operation. 
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For the study of ^^scosity of fluid, various elaborate instruments 
are available. To conform vnth. the practical applicability of this 
work, simpler methods were tried. Pipettes of various kinds were 
standardized ndth distilled water, and the rate of delivery was 
compared with that of semen. The factor of surface tension, how- 
ever, is not eliminated in this method. A set of instruments of 
the Ostwald tj^ie, having different sized bores, could be adapted 
for use wdth semen. As one acquires experience in handling many 
specimens, it becomes relatively easy to judge normal viscosity and 



to evaluate turbidity without special instruments. Cary’s^ simple 
method of testing the viscosity of cervical mucus was utilized for 
semen. 

hlesser and Almquest': have shown that the hydrogen-ion con- 
centration of semen should be ascertained after precautions have 
been taken to prevent loss of carbon dioxide, due to exposure to air. 
The potentiometric method, using a quinhydrone electrode upon 
the semen collected under a layer of oil is too complicated for 
practical clinical application. Hydrogen-ion determinations were 
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made by the Pfaff colorimeter upon 68 specimens, and disclosed a 
range of 7.1 to 8.9. Messer and Almquest in 27 determinations 
found the mean pH to be 7.2, with individual variations over a 
range of 0.7 to 0.8 pH units. Baker^ states that all sperm are 
killed at a pH of 5, and that they also exhibit poor motility between 
6 and 6.9. 

As can be seen from the accompanying charts, no correlation can 
be drawn between the hydrogen-ion concentration, as obtained by 



the colorimetric method, and the type and character of motility. 
Hence, when motility is satisfactory, it is unlikely that additional 
information is to be gained by a determination of the pH of seminal 
fluids (Figs. 2 and 3). 

It is an accepted fact that living spermatozoa consume oxygen, 
give off carbon dioxide, and probably utilize sugar in their metab- 
olism. Even approximate quantitative determination of sugar con- 
tent of the semen requires time, special skill, and apparatus not 
generally possessed by the practising physician. The Benedict 
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modification of the Folin-Wu method for blood analysis was used 
to. determine the sugar content of the semen. 

Estimations were done in 64 specimens, using 0.5 cc. of semen 
as a^ sample for estimating the total reducible substance in the 
spcimen. Ranges from 9 to 810 mg. per 100 cc. were obtained, 
the average being 306 mg. per 100 cc. of semen (Pig. 4). 

A comparison between the grade of motilitj- and the sugar content 
shows no clinical correlation. Accordingly, no apparent practical 
advantages are to be derived from this test (Fig. 5). 



The motility of the specimen should be evaluated on the basis 
of various factors; i. c., type and aggressiveness of actiidty, per- 
centage of inactive cells, and duration of motility. If the motility 
is poor, more than one specimen should be examined. 

The method of collection is important in preserving good motility. 
A so-called, semen sample produced by prostatic massage is men- 
tioned only to be condemned, for it contains no more than the 
prostatic secretions with sometimes a few sluggish spermatozoa. 
Collection and delivery in rubber or skin condoms is the most com- 
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mon practice in clinical examinations. Because the former contains 
mica dustj sulphur^ and benzine derivatives, and the skin condom 
must be wet before use, a definite damage is often done to the 
specimen by these contaminants. This can be demonstrated when 
the motility of the sperm so collected is compared with that of a 
withdrawal specimen from the same individual. Washed and dried 
condoms were supposed to have overcome this objection, but in 
33 cases where these were used for collection, the motilitj'’ was 
definitely inferior to the rest of the series. 



Our experience bears out Belding’s® contention, that the optimal 
temperature for the preservation of motility is between 8 and 20° C. 
In good specimens, it is unusual to find appreciable change in the 
motility during the first 3 hours after ejaculation. 

Active motility is considered to be a progressive, space-gaining 
movement across the microscopic field. Notations were made, using 
a slide and coverslip preparation, with a 4 mm. objective. In the 
majority of the cases, observations on the grade of motility were 
done within 3 hours. With few exceptions it was possible to make 
interval examinations every 3 hours during the day until the motility 
had stopped. Percentage of motility, as listed in Table A, means 



368 


HOTCHKISS, BRUNNER,. GRENLEY: 


the number of actively motile cells in relation to the total number 
of cells seen in each field. 


% motility. 

Grading. 

% motility. 

Grading. 

% motility. 

Grading. 

0 ... 

0 

35%.. . 

2 

70%.. . 

3 

5% . . . 

1- 

40%.. . 

2 

75%.. . 

. 3+ 

10% . . . 

1- 

45%.. . 

2 

80%.. . 

.3+ or 4- 

15% . . . 

1- 

50%.. . 

. 2+ 

85%.. . 

4- 

20%.. . 

.1+ or 2 — 

55 %.. . 

- 2+ 

90%.. . 

4 

-^5%. . . 

2- 

60%.. . 

.2+ or 3- 

95%.. . 

. 4+ 

30%.... 

2- 

65% 3- 

Table A. 


At the end of 3 hours the average motility for 202 specimens was 
Grade 3 — . During the course of these observations, Group I 
specimens were kept at room temperature and Group II at 20° C. 



There was no motility in 5 of 169 withdrawal specimens. One of 
these was first seen at the end of 30 hours. Another was collected 
and delivered in a perfume bottle, which may have caused con- 
tamination, thus accounting for this defect. Of the 33 condom 
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cases, 9 showed no initial motility. One specimen of Group I 
exhibited motility 55 hours after ejaculation, and in Group II, one 
showed slight motility at 84 hours. 

Figure 6 shows the relationship of the grade of motility as com- 
pared to the age of the specimen. Prompt examinations of the 
semen are to be desired, but specimens presenting better grades of 
motility may be evaluated 3 to 9 hours after collection. 



Figure 7 compares the type of motility with the age of the men. 
No profitable deductions can be drawn. 

The number of spermatozoa found in 1 cc. is commonly used to 
designate the cell count. A determination of the number of sperm 
in the total ejaculate is obtained by multiplying the count per cc. 
by the volume of the entire ejaculate. , The technique described 
by Macomber and Saunders,^® Vose,^^ and Belding^ was followed. 
More accurate counts are made within the first 3 hours after ejacu- 
lation, for after that period a certain amount of agglutination of 
the spermatozoa has occurred. Slight clumping of the cells occurs 
with ageing of the specimen, and errors are introduced which' are 
not present in the fresh ejaculate. Each specimen was thoroughly 
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mixed by shaking before a sample was taken, and at least three 
separate counts were made. If numerous cells were present as 
observed through the high drj- lens, a 1 to 20 dilution was used. 
If the number of spermatozoa was obviously reduced, a 1 to 10 dilu- 
tion was preferred. All dilutions were made with standardized 
white blood cell pipettes, and a fluid consisting of a saturated 
solution of sodium bicarbonate and 1% phenol. A counting 
chamber with the Neubauer ruling was employed. The area studied 
was the red blood cell field, wliich occupies a space 1 hy 1 sq. mm. 
If the cells found therein were few in number, all those within this 



area were counted. If, however, many cells were found in the field, 
accurate results were obtained by counting 5 blocks of 16 squares, 
or one-fifth of the red blood cell field. By adding 6 ciphers to the 
latter figure, the number of sperm in 1 cc. was arrived at. It is 
recognized that a 10% variation in the final counts is not incon- 
sistent with good technique. - , , , -i 

IMeakcr” states in his te.xt; "iNIost men who are highly fertile 
have counts over 100,000,000, and in our e.xperience no pregnancy 
has occurred where the sperm count was below 60,000,000. Macom- 
ber and Saunders, in a series of 244 cases of fertile and sterile 
matings, have 4 cases where pregnancies have occurred with counts 
less than 60,000,000. It is assumed that both these investigators 
were quoting counts of sperm content per cc. 
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Belding2 believes that the count per cc. may vary according to 
the activity of the prostate and seminal vesicles, and therefore 
considers the total count for the ejaculate to be more consistent and 
reliable. 

Our results are tabulated in both cubic centimeters and total 
number of spermatozoa per ejaculate (Fig. 8). 

The count per cc. varied from 2,250,000 to 544,000,000; the 
average being 120,630,000. 



In the group of cases where condoms were used for collection, 
the counts were consistently lower, reaching the average of 85,340- 
000 per cc. This discrepancy might be partially explained by the 
presence of extraneous materials in the sheaths, which caused 
agglutination of the sperm, and prohibited uniform dilution. 

In the accompanying tabulation, cases which showed a count’ 
below 60,000,000 per cc. were summarized. 


(Count (per cc.;. 

Group I 

Group II 

Total 

cases. 

cases. 

cases. 

Less than 20,000,000 

. . 9 

1 

10 

Between 20,000,000 and 40,000,000 . 

. . 5 

15 

20 

Between 40,000,000 and 60,000,000 . . 

. . 14 

8 

22 


28 

24 

52 


Thus it is seen that more than one-quarter of the cases studied 
had cell counts under 60,000,000 per cc. (Fig. 9). 




Fig. 11. — Semen x-olume in cubic centimeters. 
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The total number of spermatozoa in the ejaculates varied from 
2,820,000 to as high as 2,330,000,000; the average being 346,020,000. 
Compiling the cases with low total counts, the following summary- 
may be made. 

^ T /-i TT 



Group I 

Group II 

Total 

Count (total). 

cases. 

cases. 

cases. 

Less than 50,000,000 

. . 6 

5 

11 

Between 50,000,000 and 100,000,000 

. . 11 

9 

20 

Between 100,000,000 and 150,000,000 . 

. , 23 

8 

31 


40 

22 

62 


No relationship exists between the amount of ejaculate and the 
spermatozoa count per cc. (Fig. 10). 


Fob All Cases. 



Hence, it appears that a small volume does not necessarily indicate 
a concentration of the cellular elements, nor a large volume a higher 
dilution. 

Figure 11 illustrates that in general the larger the volume, the 
higher the total cell count. 

Specimens with higher cell content with few exceptions exhibit 
better grades of motility (Fig. 12)'. 

Let us emphasize here that these relationships between volume 
and cell content, and between volume and motility, are based on a 
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population study and cannot be used as a standard for the indi- 
vidual. 

Williams and Savaged^ in 1925, investigated the semen of bulls 
with good and "bad" breeding records. Detailed measure- 
ments were taken of the head of the sperm, and conclusions were 
dra\Mi that the tnorphology of the head of the sperm constitutes 
the greatest single source of information as to the fitness of cells 
for reproduction.” Bulls with poor breeding records were found 
to have an average of 50.1% abnormal cells, while in animals with 
good breeding records, the abnormal sperm count did not exceed 



1G.G%. Lagerlof' reached similar conclusions after investigating 
the semen of 250 bulls. Woloskow,‘« in an investigation on stallions, 
found that a foaling percentage of 89 was obtained where the abnor- 
mal cells were as high as 30%. McKenzie and Pliiilips’ estimated 
that the count of abnormal sperm in .semen of boars should not 
exceed 10 to 15% for high fertility. McKenzie and Berliner^ have 
recently found that there is a seasonal variation in the percentage 
of abnormal forms in Shropshire rams. Ewes that were inseminated 
with semen during the oil-season, when abnormal forms were as 
high as S4.S%, failed to become pregnant. When the percentage 
of abnormal forms dropped below 15%, all ewes inseminated with 
the semen conceived. 


SEMEN ANALYSES OF TWO HUNDRED FERTILE MEN 3/5 

Moench*^ adapted Williams and Savage’s method of classification 
of sperm analysis. In 1931, he reported the results of his analysis 


MonPHOLOGY OF Spbhmatozoa. 



Oval. Oval with Oval with Oval Oval wiOi 

vacuole. cytoplasm, side view. coiled tail. 


Tapering-1. Tapering-1. Tapering-2. Tapering-3. Tapering-3. 




Duplicate. 



Amorphous. 
Drawing A. 
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of 37 fertile normal men, and came to the conclusion that abnormal 
sperm heads never exceeded 19 to 20%. He assumed that fertility' 
is impaired 'n'hen abnormalities reach 20 to 22%, and that “clinical 
sterility” was usually present if 25% abnormal forms were found. 



Morphology of the Spermatozoa.. 


Bar Graph A. 
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ICleegman® reviewed the semen of 25 husbands of marriages where 
conception took place and normal children were born. Only in a 
single case was there an abnormal count as high as 25%. 

On the other hand, Macomber and Saunders^® believe that infor- 
mation obtained from the cell count per cc. is as important as a 
study of the morphology of the sperm. They state that the “enu- 
meration of spermatozoa gives identical information as to the fer- 
tility as does head measurement.” 

For Ai.i. Cases. 

Total number of cases = 200. 



AJi) ist ia.5-0 n.j-tf aa.5-0 xtso 3xso srso ^i,so 53^5 siso 


Fig. 14. — Per cent of all tapering types. 


The time-consuming and complicated methods of accurately 
measuring the size of each sperm head did not seem practical or 
adaptable to clinical usage. Hence, the morphologic studies were 
done as follows: 

A thin spread of semen was prepared on a clean glass slide. While 
still wet it was immersed in Schaudinn’s solution to prevent distor- 
tion in drying. The preparation was then stained by eosin and 
hemotoxylin as described in a previous article by one of us.^ 

Three hundred or more cells were counted according to their 
morphologic type under oil-immersion magnification. The various 
types of cells were listed only as to their incidence or occurrence, 
and no preconceived opinions as to “normal” or “abnormal” cells 
were permitted. Six main types were thereafter recognized: 1, 
Oval; 2, Tapering; 3, Round; 4, Duplicate; 5, Giant and Pinhead; 
6, Amorphous. 
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No isord description can better the accompanying draviings to 
illustrate these types (Drawing A and Bar Graph A). 

The various cells are quite distinctive in their shape and appear- 
ance. 

The oval cells are far the most common cell t^qie. Their average 
in the entire series of 200 cases was 84.06%,' with a range from 
31.36 to 98.23% (Fig. 13). 


For Ali. Cases. 


Total number of cases=200. 
Range is from 0.00% to 34.40%. 
5 cases have 0.00%. 


i.50 an an lan aa^o n-fo 


Fig. 15. — Percent of tapering 1° spermatozoa. 

Tapering cells were subdivided into 3 classes: Tapering 1, Taper- 
ing 2, and Tapering 3. There is no difficulty in differentiating the 
latter two tj-pes. Tapering 1 , however, closely resembles the normal 
oval form. Grouping all tapering cells together, an average of 
9.45% was obtained, with a range from 0 to 58.63% (Fig. 14). 

If the Tapering 1 cells are considered alone, they are found to 
have an incidence of 5.78%, with a wide range of 0 to 34.4% 
(Fig. 15). 
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It is apparent that differences of opinion maj^ exist between two 
or more observers, in distinguishing Tapering 1 cells from the usual 
oval type. (Note the discrepancy between Group I and Group II 
in Bar Graph A). 

Beeause of their close resemblance, the Oval and Tapering 1 cells 
were classified together, and considered one and the same. A 
-much more consistent agreement by the two laboratories was thus 



reached with an actual difference of only 0.2%. Under this plan, 
an average of 89.81% was found, with a range of 65.76 to 98.85% 
(Fig. 16). 

If the Tapering 1 form is to be considered an abnormal cell, 3 of 
our cases would have 50% or more -and 37 others 25% or more of 
atypical spermatozoa. On the other hand, if this cell is classified 
as normal and grouped with the Oval type, there were 5 cases with 




1.60 aoo £00 TOO aoo 11.00 13.00 isoo noo istoo ai.oo aioo as:» 


Fro. 17 . — Per cent of narrow and tapering 2°+3° types. 



Fig. 18 , — Per cent of round spermatozoa. 




Humber of Causes. 


SEMEN ANALYSES OF TWO HUNDRED FERTILE MEN dOl 

25% or more abnormal cells. In 1 case, 32.5% abnormal cells were 

found. * , ■ ‘ c -L 

Unusual emphasis has been given herein to the discussion of the 

Tapering 1 cell because of the confusion regarding its classification. 
Statistically and morphologically, there seems no doubt that this 
rightfully should be considered an Oval spermatozoon. 



If the Taperings 2 and 3 cells were grouped together with the 
narrow type (which may’ be side views of these), an average of 
3.68% was obtained, with a range of 0 to 24.23% (Fig. 17). 

The above findings are at variance with Moench’s limit of 8.5% 
for fertile specimens. In 11% of our cases these cell types were 
present beyond that figure. 

Round forms were comparatively rare, having an incidence of 
1.65%, and a range from 0 to 9% (Fig. 18). 

Duplicate cells comprised double nuclei, double heads, or double 
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tails. They averaged as a group 1.84%, and had a range from 
0 to 10.98% (Fig. 19). 

The Giant and Pinhead groups occurred most rarely, having an 
average of 0.6%, with a range of from 0 to 8.2% (Fig. 20). 

The Amorphous group, so-called because their unusual varieties 
in shape defy any appropriate name, had an average of 2.1 %, with 
a range of 0 to 11.8% (Fig. 21). 

Summary and Conclusions. 1. Detailed analyses of the semen of 
200 fertile men whose wives were in the first half of gestation are 
herein reported. 

2. The volume of ejaculate averaged 3 cc, when collected by 
withdrawal, and 2.3 cc. by condom. 

3. l^Ten motility is satisfactory'^ a determination of the pH of 
semen is unnecessary. 

4. Estimation of the sugar content of semen has no apparent 
clinical value. 

5. Motility is apt to be impaired when the condom is used for 
collection. 

6. A method of appraising motility is discussed. 

7. No relationship was demonstrated between the grade of motil- 
ity of the spermatozoa and the age of the men. 

8. Spermatozoa counts averaged 120,530,000 per cc. 

9. Twenty-five per cent of the cases had spermatozoa counts 
below 60,000,000 per cc. 

10. No constant relationship exists between the amount of ejacu- 
late and the spermatozoa count per cc. 

11. Larger ejaculates usually have higher total cell contents. 

12. Specimens with high cell counts generally exhibit better 
motility. 

13. Differential morphologic counts were done on each specimen. 

14. Oval cells, including Tapering 1, averaged 89.81%. 

15. If Tapering 1 is to be considered an abnormal cell, 3 of our 
cases would have 50% or more, and 37, 25% or more atypical 
spermatozoa. 

16. Since Tapering 1 cell so closely resembles the oval form, we 
believe they should be classed together. 

17. Taperings 2 and 3 averaged 3.68%, but in 22 of the cases 
they were found in excess of 8.5%. 

18. From previous clinical experience and investigative study, it 
is the opinion of the authors that an assay of fecundity includes a 
consideration of volume, grade of motility, number of spermatozoa 
and percentage of abnormal forms. The fertilizing value of semen 
depends on a combination of all four of these basic factors, rather 
than any single one alone. 

The generosity of the National Research Council permitted the equipping of a 
laboratory and the defrayal of expenses for the portion of the investigation carried 
on at the New York Hospital. 
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Miss Frances E. Scudder. B.S.. most ably conducted the laboratory analyses at 
the New York Hospital. 

The authors wish to express their sincere appreciation for the invaluable assistance 
of Mr. 'William S. Goldfarb, M.S., B.S., for his expert summary and arrangement of 
the biometric statistics. 

The cooperation of Miss Jessie Stewart Ross, Social Serx-ice, Bellevue Hospital 
is most deeply appreciated. 
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VITAMIN C IN THE SPINAL FLUID. 

By Herman Wortis, M.D., 

ASSISTANT ALIENIST, BELLEVUE HOSPITAL, 

Jaimes Lieb^iank, M.D., 

ASSISTANT -VTSITING PHYSICIAN, FIRST MEDICAL DIVISION, BELLEVUE HOSPITAL, 

AND 

S. Bernard Wortis, M.D., 

ASSISTANT PROPESSOB OF NEUROLOGY, NEW YORK UNIVERSITY MEDICAL COLLEGE; 
ASSOCIATE VISITING NEUROLOGIST, BELLETOE HOSPITAL, NEW YORK CITY. 

(From the Department of Pathology, Bellevue Hospital, Laboratory of Experimenta 
Neurology: the Psychiatric Division of Bellevue Hospital; the Neurologica 
Dimsion of Belle^’ne Hospital; and the First Medical Di\'ision of Belle\'ue 
Hospital.) 

We®® have recently suggested that vitamin C may play a role 
in the metabolism of nervous tissue and presented the following 
evidence: 

1. It is present in the cerebrospinal fluid. 

2. The adrenal, brain and pars intermedia of the hjTiophysis (all 
nervous tissues) contain large amounts of vitamin C. 

3. Clinical alcoholic conditions association ndth neural or mental 
changes have subnormal vitamin C levels in the blood and spinal 
fluid, whereas chronic alcoholics -ndthout neural or mental changes 
tend to have normal wtamin C levels in the blood and spinal fluid.®* 
I^Tiether vitamin C is a major factor in these changes is not as yet 
clear and hardly seems likely. The findings do, however, suggest 
that there is a large nutritional factor in the production of nenmus 
and mental changes in alcoholics. 

4. Vitamin C has definite protective and therapeutic value in 
experimental poliomyelitis (JungebluV®-*). 
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5. Pathologically (Davison^), the peripheral nerves of animals 
placed on a vitamin C-free diet showed slight disintegration of 
myelin and on rare occasions, destruction of the axis cylinder. In 
addition, the various nerve cells, especially the anterior horn cells, 
showed vacuolization, liquefaction necrosis, swelling and pyknosis. 
He, however, noted similar changes in guinea pigs that were totally 
starved and was therefore unwilling to attribute the changes 
noted to avitaminosis C. 

6. Guinea pigs deprived of vitamin C became nervous and appre- 
hensive (Meyers and McCormick®). They responded violently to 
the slightest noise, running wildly about the cage until they fell 
exhausted. We have been able to confirm these results in every 
detail. 

It would therefore seem a matter of paramount importance not 
only to study the metabolism of this vitamin in the brain, but to 
establish some standards for normality regarding the presence of this 
vitamin in the spinal fluid. 

Methods and Materials. Determinations of Autamin C in both the 
blood and spinal fluid were carried out on 257 patients. Half of the pa- 
tients were from the psychiatric wards (including 130 alcoholics previously 
reported) and the others were from the medical and neurologic wards. No 
attempt was made to group these cases diagnostically— they were all, 
however, afebrile. Because of the large number of alcoholics and because 
the patients at this hospital are in general drawn from the lowest income 
groups, subsisting usually on diets Ioav in all vitamins, there is a very high 
incidence of subnormal nutritional states in our material. 

The specimens of spinal fluid and oxalated blood from each patient were 
taken immediately to the laboratory and titrated by the method of Farmer 
and Abt.^ 

We have regarded 0.70 mg. % as the lower limits of normal vitamin C 
in the blood plasma. This is the figure given for this method by Farmer 
and Abt,'^ Wright,'® and Greenberg, Rhinehart and Phatak.® Determina- 
tions made by us on 14 healthy medical students and internes ranged from 
0.74 to 1.38 mg. %. 

Plaut and Bulow have set as normal standards for spinal fluid 
the following figures for the 20- to 35-year-age group, 1.77 mg. %; 
36- to 59-year-age group, 1.97 mg. %; 61- to 83-year-age group, 
0.51 mg. %, They do not state, however, what their criteria of 
normality are. 

In a previous paper we^ attempted to establish normal limits 
for the vitamin C content in the spinal fluid. We regarded as 
normal in spinal fluid those patients who had both normal bloods 
and a normal response to the 5-hour urinary excretion test of 
Wright,®* Of 133 patients studied, 26 fulfilled these criteria. Their 
spinal fluids ranged from 1,82 to 4.18 mg. % of vitamin C. In the 
present paper, we have considered 1.82 mg, % as the lower limit of 
normal cevitamic acid content of the spinal fluid. 

* Wright’s test consists in determining the total 5-hour urinary excretion of 
vitamin C following an intravenous test dose of 1 gm. of crystalline ce\ntamic acid. 
A 6-hour excretion of 400 mg. or more of cevitamic acid is considered normal. 
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After we had submitted this paper for publication a new photo- 
electric method of titrating vitamin C was published.* The authors 
of this paper claim that the method of Farmer and Abt, used bv us 
in titrating spinal fluid, yields figures for vitamin C that are too 
high. However, in a previous study,' we have shown that a close 
parallelism exists between our blood and spinal fluid figures. Tliere- 
fore, although our absolute numerical figures for vitamin C in the 
spinal fluid may be incorrect, we feel that their relationship to our 
blood vitamin C valnes is correct, and that consequently our con- 
clusions are valid. 

Plant and Biilow®"'* reported losses of as high as 90% of the 
reducing power of the ascorbic acid in the spinal fluid on standing 
hours at room temperature, but state that it retains three- 
fourths of its reducing power if acidified with 0.1 cc. of trichloracetic 
acid to each cubic centimeter of spinal fluid. In our own determina- 
tions, we fhund a consistent average loss of reducing power against 
sodium 2:6 dichlor-phenol-indophenol of only 10% in 1 hour udth- 
ont acidification and only a negligible loss if the spinal fluid were 
acidified immediately. 

Results. In analyzing our material we have divided our patients 
on the basis of blood vitamin C levels into 3 groups: 1, Normal, 
with blood levels of 0.7 mg. % or more; 2, Intermediaie subnormal, 
with a blood ^dtamin C level of 0.4 to 0.69 mg. %; and, 3, Loxo, 
with blood vitamin C of less than 0.4 mg. %. 

In the normal blood group (Graph 1) there are 42 cases. Of these, 
the spinal fluid is normal (1.82 mg. % or more) in 36 (86%). The 
average spinal fluid for the group is 2.40 mg. % of vitamin C. 

In the intermediate subnormal blood group (Graph 1) there are 
64 cases. Of these, the spinal fluid vitamin C is normal in 30 (47 %) 
and low (below 1.82) in 34 (55%). The average spinal fluid value 
for the whole group is 1.81 mg. %. 

In the low blood group (Graph 2) there are 151 cases. Of those, 
the spinal fluid is low (below 1.82) in 137 cases (91%). The average 
spinal fluid value for the group is 0.97 mg. % of vitamin C. 

In Table 1, 248 cases in which the age was known are arranged 
by age groups (using the groupings of Plant and Bulow). 

Discussion. We believe that the results given above show that 
both a normal blood cevitamic acid (above 0.7 mg. %) and a very 
low blood vitamin C (below 0.4 mg. %) are almost invariably 
associated with correspondingly normal and subnormal values for 
the spinal fluid. 

In the intermediate subnormal range no such close correlation 
exists. (In a previous paper" we demonstrated similar relationships 
with the urinary excretion test.) 

Oiu- results show no significant age correlation in the level of 
\'itamin C in the blood or spinal fluid. There is a slight drop in the 

* Pijoam, AI., Alexander, L-, and Wilson, A,: J. Clin. Invest., 17, 1G9, 193S, 
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Graph 1. — Spinal fluid correlations in patients with normal and moderately sub- 
normal (intermediate) blood cevitamic acid. 

This and the -following graph are drawn in descending order of blood cevitamic 
acid. Each pair of dots on the same ordinate in the two halves of the graph repre- 
sents simultaneous blood and spinal fluid determinations on the same patient. 



Graph 2. — Spinal fluid correlations in patients with low blood cevitamic acid. 


Table 1.— Spinal Fluid Cevitamic Acid by Age Groups. 


Spinal fluid vitamin C. 
(mg. %). 


Age group. No. of cases. 

0-19 5 

20-35 69 

36-60 138 

61-83 36 


Range. 

0.92^.18 

0.46-3.96 

0.36-3.96 

0.28-4.07 


Av. value. 
1.74 
1.59 
1.54 
1.27 


Table 2.— Normal Spinal Fluid Cevitamic Acid by Age Groups. 


No. of 

Age group. cases. 

0.19 2 

20-35 21 

36-60 ■ 49 

61-83 7 


Spinal fluid 
vitamin C, 
av. value 
(mg. %), 

3.73 

2.92’ 

2.64 

3.05 
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spinal fluid cevitamic acid m the 61- to 83-year-old-age group. This is 
not present if only the normal spinal fluids are tabulated (Table 2). 
These findings are at variance with those previously reported by 
Plant and Billow^ and deserve further study. 

Conclusions. 1. There is a close correlation between the blood 
and spinal fluid levels of vitamin C in the ranges stated. 

2. There is no significant age correlation in the spinal fluid cevita- 
mic acid of adults, although there is a slight drop in the group above 
61 years of age. 

3. It is probable that vitamin C plays a role in nervous tissue 
metabolism, although the mechanism of this action is not as yet 
determined. 

We are indebted to Drs. Karl M. Bowman, Foster Kennedy and I. Ogden Woodruff 
for the use of clinical material from their respective services at Bellevue Hospital. 
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NOTE ON THE LACK OF CORRELATION OF CAPILLARY 
FRAGILITY WITH VITAMIN C CONTENT OF BLOOD, 
SPINAL FLUID AND URINE. 

By Jaisies Liebmann, M.D., 

ASSISTANT VISITING PHTSICIAN, FIKST MEDICAL DIVISION, BELLEVUE HOSPITAL, 

Herjian Wortis, M.D., 

ASSISTANT ALIENIST, BELLE^^7E HOSPITAL, 

AND 

Ethel Wortis, M.D., 

CLINICAL ASSISTANT VISITING PHYSICIAN, FIRST MEDICAL DFI’ISION, BELLEITJE 
HOSPITAL, NEW YORK CITY. 

(From the Department of Pathology of Bellevue Hospital, Laboratory of Experi- 
mental Neurology, the First Medical Diidsion, the Psychiatric Diidsion and 
the Neurological Diinsion of Bellevue Hospital.) 

At the present time, tests of capillary fragility are commonly 
used to determine the presence of "subclinical scurvy” associated 
vdth lowered wtamin C reserves. The reliability and actual rela- 
tion of such tests as indices of vitamin C nutrition has been both 
affirmed^-®-®'^®-'^’^^''® and denied* by various investigators. 

In the course of studies on the relationship of vitamin C in the 
blood, spinal fluid and urine* we performed, in addition to chemi- 
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cal titration of the cevitamic acid, tests of capillary fragility on 88 
patients on whom we had determined the blood vitamin C. In 78 
of these the spinal fluid vitamin C was also determined and in 75 
the urinary excretion following an intravenous test dose. 

Methods. The capillary resistance and fragility was tested by two 
methods: 1, Wright’s modification of the Rumpel-Leeds test;'® and, 2, 
Dalldorf’s suction cup method.® In all but 4 patients, who refused to 
cooperate in the rather uncomfortable Rumpel-Leeds test, both tests were 
done. 

In Wright’s modification of the Rumpel-Leeds test, a blood pressure 
cuff is applied to the arm and kept inflated for 15 minutes, one-half way 
between systolic and diastolic pressure. Five minutes after release of the 
cuff, the number of petechise in a 2.5 cm. circle drawn on the flexor surface of 
the forearm are counted. Wright considers 0 to 10 petechise normal and 
10 to 20 borderline. For the sake of simplifying analysis, we have charted 
as “normal” all cases with 15 petechise or fewer. 

In Dalldorf’s method, a 1 cm. suction cup is applied to the skin of the 
upper arm near the deltoid insertion and varying negative pressures are 
applied for 1 minute. If petechial hemorrhage is produced at 25 cm. 
negative Hg pressure or below, the capillary fragility is regarded as ab- 
normal (see discussion). 

The vitamin C assays in the blood, spinal fluid and urine were done by 
the method of Farmer and Abt.’ We regard as normal blood levels of 0.7 
mg. % or over®'''-®''® and spinal fluid levels of 1.82 mg. % or over. After we 
had submitted this paper for publication a new photo-electric method of 
titrating, vitamin C was published.* The authors of this paper claim 
that the method of Farmer and Abt, used by us in titrating spinal fluid, 
yields figures for vitamin C that are too high. However, in a previous 
study,’’ we have shown that a close parallelism exists between our blood 
and spinal fluid figures. Therefore although our absolute numerical figures 
for vitamin C in the spinal fluid may be incorrect, we feel that their' 
relationship to our blood vitamin C values is correct, and that consequently 
our conclusions are valid. In stud3dng the urinary excretion, the 5-hour 
test of Wright®® was used in which in normal individuals 400 mg. or more of 
cevitamic acid are excreted in 5 hours following a 1 gm. intravenous test 
dose. 

The patients used in this study were divided about equally between the 
neuro-psychiatric and general medical wards of this hospital. No attempt 
was made to select cases on a basis of either disease entities or dietary 
history. It should be noted, however, that the patients at Bellevue are 
in general drawn from the lowest income groups in the population and that 
consequently in our material there is a preponderance of low vitamin C 
levels. 

Results. (See Charts 1 and 2.) To summarize, we find when the 
blood vitamin C is normal, the Humpel-Leeds test is normal in 
about three-fourths of the cases (74%) and when the blood is 
either moderately subnormal or definitely low, the Rumpel-Leeds is 
abnormal in 70%. In other words, there is about 70 to 75% agree- 
ment between the blood vitamin C and the Rumpel-Leeds tourni- 
quet test as standardized by Wright. 

As the accompanying charts show, there was little correlation 

* Pijoam, M.. Alexander, L., and Wilson, A.: J. Clin. Invest., 17, 169, 1938, 
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between Wright’s modification of the Rumpel-Leeds test and the 
spinal fluid and urinary excretion assays of ce^dtamic acid. 

If with the Dalldorf suction cup method 30 cm. Hg negative 
pressure is used as the lower limit of normal,* the test was found 
to have very little correlation with the actual vitamin assa3\ 

As Charts 1 and 2 show, the incidence of “abnormal fragility” 
tests in the group of cases with normal vitamin C stores is too high 
and, conversely, the incidence of normal fragiliW in the cases with 
low vitamin C reserves is too frequent to make negative pressure 
tests, as used bj’^ us, of anj’^ clinical value. 


Normal Blood Group Intermediate Blood Bow Blood Group 
19 Cases Group — 24 Cases 45 Cases 



Normal Normal Normal Normal Normal Normal 


Chart 1. 

It should be noted that both Wright and Dalldorf emphasize that 
single determinations are not of as much significance as a rise in 
the capillarj^ resistance following vitamin C therapy. With this 
point of view we are in entire agreement. Dalldorf, indeed, in his 
published studies has never, except b.Y implication, stated that 
there was anj”^ one level which could be taken as definiteK" abnormal. 
However, in a personal communication, he has stated that he be- 
lieved a positive hemorrhagic reaction at 25 cm. Hg negative pres- 
sure probably was abnormal. 

There was one observation that we made in using the Dalldorf 

* We recalculated our results, using 20 cm. and 15 cm. of negative Hg pressure 
as lower limits of normal. Taking these values of normal, the results with the Dall- 
dorf test are no better. For example, using 15 cm. Hg as the lower limit of normal, 
we find that there are 5S% normal Dalldorf tests in the normal blood vitamin C 
group but that there then are (on this basis) 37% normal Dalldorf tests in the sub- 
normal blood mtamin C group— a correlation still too poor to be of any clinical 
value. We also found that there was no significant change m the results if only tests 
with grossly confluent hemorrhage were considered as positive. 
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apparatus that we feel is worth mentioning. In 14% of our cases 
we found that with the suction cup a reaction that at lower negative 
pressures was positive, would be negative at high negative pressures, 
e. g., hemorrhage could be produced at 35 cm. Hg negative pressure 
and not at 50 cm. We attribute this to complete shutting off of 
capillary flow at the rim of the cup at high negative pressures. 

Finally, we wish to emphasize that there are other causes* than 
vitamin C deficiency of increased capillary fragility, and that 
abnormally high fragility should be attributed to vitamin C de- 
ficiency only if the vitamin C is low prior to therapy and if the 
abnormal state of fragility disappears following adequate vitamin 
C therapy. 

Spinal Fluid Urinary Excretion 

27 Cases 51 Cases 18 Cases 57 Cases 

Normal Low Normal Low 



R-L Dali. R-L Dali. R-L Dali. R-L Dali. 

58% 30% 37% 24% 67% 22% 36% 28% 

Normal Normal Normal Normal Normal Normal Normal Normal 


Chart 2. 

Conclusions. 1. Clinical tests of capillary fragility may be 
normal in the presence of markedly low values for vitamin C in 
blood, spinal fluid and urine and conversely abnormal in the pres- 
ence of normal C values. 

2. The suction cup negative pressure method in our hands pro- 
duced petechise at 25 cm. Hg in 63% of our normal cases and is, 
therefore, when used in this fashion, of little value in estimating 
vitamin C deficiency. 

3. The Rumpel-Leeds test as standardized by Wright showed 
some correlation with blood vitamin C levels but not with spinal 
fluid or urinary excretion tests of vitamin C. 

* The following other conditions have been listed as responsible for abnormal 
capillary fragility:*® thrombocytopenic purpura, hemophilia, neoarsphenamine, and 
other drugs; anaphylactoid purpura, acute nephritis, carbon monoxide poisoning, 
toxins, e. g., diphtheria, scarlet fever, acute infections; acetonia, menstruation, 
anemia, other vitamin factors, particularly vitamins P and D,®-*'>® and a large group 
of cases in which the etiology is not apparent but which are certainly due to factors 
other than vdtamin C. 
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4. If indirect methods of determining vitamin C must be used, 
Wright’s modification of the Rumpel-Leeds test is the preferable 
method. The limitations of this test, however, must be understood. 

5-. Abnormal fragility tests should be considered as being due 
to vitamin C deficiency only if : a, the vitamin C in the body fluids 
is low; and, h, if the fragility returns consistently to normal following 
adequate vitamin C therapy. 

We wish to thank Drs. I. Ogden Woodruff, Foster Kennedy, Karl M. Bowman, 
respectively. Directors of the First Medical, Neurological and Psychiatric Divisions 
of Bellevue Hospital for the use of clinical material from their wards. 
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NOTE ON THE LACK OF HEMOREGULATORY EFFECT OF 
ASCORBIC ACID ON PATIENTS WITH 
POLYCYTHEMIA VERA. 

By E. V. Kandel, M.D., 

DOUGLAS SMITH FOUNDATION FELLOW, CHICAGO, ILLINOIS, 

AND 

G. V. LeRoy, M.D., 

CHICAGO, ILLINOIS 

(From the Hematologic Clinic of the Department of Medicine of the University 

of Chicago.) 

It has been postulated by Barron that one of the functions of 
ascorbic acid is to maintain the* hemoglobin concentration in the 
blood at its normal level. This hj^iothesis is supported by two 
facts. First, the decreased hemoglobin content in early stages of 
scurvj’’ occurs before clinical symptoms appear; and the hemoglobin 
comes back to normal after tbe administration of ascorbic acid 
before these symptoms subside.^-'* Second, cobalt polycythemia is 
prevented in rabbits when ascorbic acid and cobalt are given simul- 
taneously.^ Furthermore, ascorbic acid on oxidation reduces 
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ferrihemin to ferroliemin,^ and hemoglobin results from the combina- 
tion of ferrohemin and globin. 

The power of ascorbic acid to control the appearance of cobalt 
polycythemia in rabbits suggested its use in the treatment of poly- 
cythemia vera. At Dr. Barron’s suggestion, ascorbic was adminis- 
tered to several cases of polycjdhemia vera. 

The first patient tested was an elderly man with a consistently 
high erjdhrocyte count and a peculiar violaceous color of his skin. 
He was treated while in the Billings Memorial Hospital, where he 
was on the service of Dr. G. F. Dick. There was some question 
about the correct diagnosis in this instance, so that the failure of 
the ascorbic acid to influence the erythrocjde count was more or less 
discredited. It was also felt at that time that if the erythrocyte 
count were brought down to normal levels the ascorbic acid might 
be more likely to maintain it there. Three such cases were then 
studied, brief sjmopses of which follow: 

Case Abstracts. Case 1. A 50-year-old mulatto woman had been under 
treatment for 3 months for typical polycythemia vera, associated with 
hypertension. She had been given increasing doses of acetylphenylhydrazine 
hydrochloride until she was taking 0.2 gm. daily. After 10 days of this 
her erythrocyte count began to decline rapidly (Table 1) and she was 
hospitalized. As the blood count returned towards normal, the administra- 
tion of 400 mg. of ascorbic acid daily was started. After 7 months there 
has been no apparent protection against the recurrence of polycythemia. 

Table 1. — The Blood Pictuke in Case 1. 


Date. 

Hemoglobin, 
em. %. 

Erythrocytes, 
millions 
per mm.’ 

Comment. 

2/23/37 

26.2 

9.30 

Acetylphenylhydrazine 

3/18 

26.4 

7.87 


4/1 

26.2 

9.24 

No medication 

4/15 

24.2 

7.99 


4/29 

27.0 

8.48 

Acetylphenylhydrazine, 0.1 gm. b.i.d. 

5/10 

16.6 

5.60 


5/15 


. . . • 

Hospitalized 

5/17 

i6!s 

3.44 


5/24 

8.3 

2.99 


5/27 

8.2 

2.95 


6/3 

10.6 

3.49 


6/10 

11.7 

4.13 

Ascorbic acid, 400 mg. 

6/17 

14.3 

4.85 

6/24 

14.9 

4.90 


6/30 

15.7 

5.04 

Discharged from hospital; vitamin C 

7/13 

16.2 

5.20 

continued 

7/20 

18.4 

5.85 


12/ 

25.0 

7.64 

Ascorbic acid stopped 


Case 2. A 57-year-old white woman had been under the care of one of 
us (E. V . K.) for 2 years for the control of classical polycythemia vera. At 
first, a solution of potassium arsenite was used satisfactorily, but when she 
became intolerant of it, acetylphenylhydrazine was given. At our sugges- 
tion she entered the hospital for experimentation. The dosage of acetyl- 
phenylhydrazine was increased steadily until the red blood count fell to 
just below normal (Table 2). At this time. 400 mg. of ascorbic acid was 

VOL. 19G, NO. 3. — SEPTEMBER, 1938 14 
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given instead of the acet 3 dphenj'lhydrazine. It is not possible to estimate 
any protection against the development of farther anemia. After 4 veeks, 
because of a steady increase of the erythrocytes, the \nt flmi'n was dis- 
continued. 

Tabue 2. — The Blood Picture in Case 2. 


Date. 

Hemoglobin, 

Erj’throcytes, 

millions 

gm. %. 

per mm.’ 

6/4/34 

22.4 

6.57 

10/16 

isio 

5.33 

11/19/36 

27.9 

7.45 

12/17 

23.7 

6.52 

2/13/37 



4.20 

7/2 

21.9 

7.88 

7/5 

• . • • 



7/8 

24.3 

7.69 

7/16 

21.8 

6.64 

7/26 

21.6 

5.97 

8/2 

19.0 

5.47 

8/9 

16.3 

5.01 

8/13 



8/16 

13.5 

4.13 

8/23 

12.0 

3.45 

8/30 

12.7 

3.75 

9/16 

18.2 

4.97 

9/20 

20.2 

6.33 

10/18 

. . . « 

4.80 


Comment. 

Solution of potassium arsenite 

No drugs, 3 months 
Acetylphenylhydrazine 


Hospitalized, drug dose increased 


Ascorbic acid, 400 mg., replaces acetyl- 
phenylhydrazine 

Discharged; mtamin C continued 
Ascorbic acid stopped 
Acetylphenylbydrazine 


Case 3. A 46-year-oId white man entered the hospital at our request for 
the management of an untreated case of typical polycythemia vera. His 
erythrocjdes were decreased by daily venesection. A total of 4500 cc. of 
blood was removed in 6 days. Ascorbic acid was given in daily doses of 
400 mg. after the second daj' in the hospital. Four weeks after the last 
bleeding the vitamin was discontinued because of a steady increase of the 
erjdhrocytes (Table 3). 


Table 3. — The Blood Picture in Case 3. 


Date. 

Hemoglobin, 
gm. %. 

Erj'tbrocytes, 
millions 
per mm,’ 

Comment. 

9/2/37 

26.4 

S.35 


9/3 

- . . > 

.... 

Hospitalized 

9/4 

22.0 

9.00 

Ascorbic acid, 400 mg., started; 

9/7 

20.7 

6.79 

sections started 

9/10 

16.6 

4.91 


9/11 

.... 


Venesection stopped 

9/13 

15.0 

4.85 


9/15 

14. S 

4. 89 

Discharged: mtamin C continued 

10/5 

16.4 

5.72 

Ascorbic acid stopped 

10/21 

18.2 

6.50 

Acetylphenylbydrazine 

11/11 

16.0 

5.66 


12/16 

15.2 

5.19 



Two outpatients, suffering from characteristic polycjdhemia vera, whose 
blood counts had been well controlled by acetylphenj’lh 3 "drazine, were given 
instead 400 mg. of ascorbic acid daily. Their blood counts promptl 3 ' in- 
creased and the vitamin was withdrawn. 

Summary and Conclusions. 1. An attempt has been made to dis- 
cover whether ascorbic acid is capable of maintaining the erv-throcyte 
counts of patients with polycythemia vera at normal levels. 
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2. Ascorbic acid seems to have no influence, either good or bad, 
on the red blood counts and the hemoglobin levels of such patients, 
especially in preventing the return to polycythemic levels. 
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RELIEF OF ANGINOID PAIN FOLLOWING REMOVAL OF 
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Various aspects of the relationship between the thyroid gland 
and cardiac disorders have been studied and discussed in detail in 
the literature. These include: (a) the effect of total ablation of the 
normal thyroid upon congestive heart failure and angina pectoris; 
(b) the relationship between thyrotoxicosis and congestive heart 
failure, cardiac arrhythmias, and angina pectoris; and (c) the 
relationship between “non-toxic” goiter and certain cardiac abnor- 
malities. One aspect of the general problem, however, has received 
comparatively little attention, namely the relationship between sub- 
sternal “non-toxic” goiter and anginoid pain. 

Bisgard^ in 1936 reported the case of a 67-year-old man with a 
large nodular substernal goiter of long standing, who had exhibited 
effort angina for 2 years. The basal metabolic rate was —32%; 
glucose tolerance was somewhat impaired; blood cholesterol was 
173 mg. %, and the electrocardiogram AA’^as normal. After subtotal 
thyroidectomy the attacks of pain disappeared promptly, the basal 
metabolic rate rose to normal, and glucose tolerance improved. 
Bisgard suggested that interruption of possible direct nervous com- 
munication between the heart and the thyroid, in the adventitia 
of the aorta, carotid, innominate or thyroid arteries, might have 
produced the relief of pain in his patient. 

Kreuzfuchs^ recently described what he calls “thyreoptotic 
pseudo-angina pectoris” and states that he had mentioned it as 
early as 1912. He believes that anginoid pain, without true heart 
disease, may be associated with “ptosis” of a normal thyroid isthmus 
or with intrathoracic goiter, especially in the fifth and six decades; 
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He ascribes the sjanptoms to pressure upon the aorta, or to displace- 
ment of the^trachea and cardiac plexuses. He considers irradiation 
the treatment of choice,* but states that in some cases the symptoms 
subside spontaneously after the age of 50. 

In connection with these reports, the following case is of interest. 

Case Report. R. S., a married Jewish woman, aged 45, was first seen 
by one of us on November 13, 1935. She had been in good health, except 
for slight dyspnea on effort, until the evening of October 24, 1935. RTiile 
sitting quietly at home, she was suddenly seized with a sense of tightness 
and pressure in the left upper chest, left shoulder, the left side of the back 
to the waist, the inner side of the left arm to the elbow and the left lower 
jaw. The sensation was extremely severe and did not start at one spot 
and radiate, but appeared simultaneously in the above mentioned areas, 
and was associated with difficulty in respiration. The sjnnptoms lasted 
about 5 minutes and left her in a weakened condition. A few minutes later, 
she had another seizure of a similar nature, and her family physician was 
called. Except for a rise in blood pressure of 40 mm. Hg and tachycardia, 
nothing of significance was found on examination. There was no cyanosis, 
cough, hoarseness, sweating or chilliness associated with the attack; This 
seizure, however, lasted about an hour. 



During the following 3 weeks, the attacks recurred with great similarity 
of s3Tnptoms and time of onset. Usually, the seizures came on wiiile at 
rest in bed, and awakened her from sleep between 4 and 5 a.ji., whereupon 
she w’ould get out of bed, walk about, and the attack would stop. One 
attack, however, lasted from 7 p.m. to 7 a.m. She was not aivare of any 
exciting cause of the seizures; walking seemed to relieve the pain rather 
than induce it. Her past medical and family histories were unimportant. 

On physical examination, she had the appearance of good health, was 
short and slightly overweight. There was no apparent dyspnea, cyanosis 
or jaundice. Her blood pressure was_ 120/80, and physical exammation 
w'as negative except for ffiseased tonsils and dental canes, sso thjTOio 
enlargement could be detected in the neck. Fluoroscopy, however, dis- 
closed a mass in the superior mediastinum, apparently substemal thjTOia 
resting upon the aorta. The orthodiagram disclosed the heart to be ot 

* There is little evidence that the non-toxic thjToid is affected structurally or func- 
tionally by irradiation in therapeutic dosage. 
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Fig. 2. — Electrocardiograms: (A) Before and after thyroidectomy. The only 
definite abnormality is the upright (pathologic) T waves in the precordial leads 
(IV and V), (B) Ten months after operation; at this time there was evidence sug- 

gestive of hypothyroidism. Note the flattening of the T waves in the precordial 
leads. (C) Fifteen months after operation; the attacks had recurred. The T waves 
in the precordial leads are again upright (pathologic). (B) Twenty-two months 
after operation and 4 months after last attack. The T waves in the precordial leads 
are inverted (normal). The precordial leads in all instances were taken with the 
right arm electrode at the fluoroscopic ape.x of the heart. 



Fig. 3. — Roentgenographic appearance of the chest before and after thjToidectomy: 
(-4) Before operation; note mediastinal mass, displacement of trachea of the left, 
and right scoliosis of cervical spine. (B) Two weeks after operation: mediastinal 
mass has disappeared but mediastinal shadow somewhat -adde and dense; scoliosis 
and tracheal deviation still present. (C) Four weeks after operation; appearance 
essentially the same as B. (D) Twentj'-one months after operation; mediastinum 
now seems normal. Scoliosis and tracheal deviation have now disappeared. 
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normal size, shape and position. The electrocardiogram showed upright 
(pathologic) T waves in the precordial leads; the limb leads were essentially 
normal (Fig. 2, A.) 

She was admitted to the Medical Division of this hospital on November 
*16, 1935, Roentgen ray of the chest (Fig, 3) revealed the following: “The 
trachea is deviated considerably to the left by a substernal mass which is 
in the right upper thoracic region. The esophagus was also deviated to 
the left side. On swallowing, the mass went up into the neck and there was 
nothing to suggest an aneurysm of the innominate artery. The lung fields 
were clear. Diagnosis: Substernal extension of the thyroid on the right 
side producing tracheal deviation.” Repeated electrocardiograms showed 
upright (pathologic) T waves in the precordial leads; the limb leads were 
essentially normal. Her basal metabolic rate was —9%, The blood count 
was normal. The blood urea nitrogen was 14 mg., sugar 90 mg. and 
cholesterol 250 mg. %. The urine was noimak Her blood Wassermann test 
was negative, \ 

Attacks of pain occurred during the night but were not as frequent or 
severe as those experienced at home. All were relieved by nitroglycpin. 
It was decided to try the effects of Roentgen ray therapy and iodides, 
although no great change was anticipated if the mass were substernal 
thyroid. On December 5, 1935, Roentgen ray therapy was begun. Fol- 
lowing each treatment, the seizures were more frequent and of increased 
intensity. After 5 daily treatments, during which a total of 1050 R was 
given, Roentgen ray of the chest showed no diminution in the size of the 
mass, although the roentgenologist considered the amount of treatment 
insufficient. Ten minims daily of a saturated solution of potassium iodide 
was given from November 28 until December 24, without apparent effect. 
The patient, refusing operation, left the hospital December 24, 1935. 

The patient later consented to operation, performed January 22, 1936, 
by Dr. B. Lipshutz. The thyroid was found to be for the most part beneath 
the sternum, occupying the upper mediastinum, chiefly on the right side 
and adherent to the surrounding structures. The exact relation of the 
thyroid mass to the aorta could not be determined at the time of operation, 
although the Roentgen ray suggested a close approximation between them. 
With great difficulty, the gland was freed by finger dissection and a sub- 
total thyroidectomy performed. The dead space left in the uppper medi- 
astinum was filled with narrow gauze packing. The portion of the gland 
removed weighed 80 gm. Histologic examination, by Dr. David Meranze, 
showed two distinct pictures: areas of essentially normal thyroid, and areas 
showing acini greatly distended and distorted with faintly staining colloid 
substance. In the colloid areas the acini varied greatly in size, some 
apparently having fused. _ Their lining cells were extremely flattened and 
the contained colloid stained palely. Some acini were hemorrhagic and 
some were replaced entirely with hyaline material showing acicular spaces 
and lipoid-filled cells. 

Except for a cough, convalescence was uneventful and the patient was 
discharged from the hospital on February 4, 1936. The basal metabolic 
rate on February 4, 1936, was -f-15% and a Roentgen ray of the chest on 
the same day showed the absence of the previously reported supracardiac 
mass; the trachea continued somewhat compresse"d and displaced to the 
left, although less than before operation. The mediastinal shadow was still 
somewhat widened and abnormally dense. An electrocardiogram was not 
done. 

When seen again, February 19, 1936, she reported several attacks of 
moderate pain of short duration. The electrocardiogram was essentially 
the same as before operation. On October 17, 1936, she complained of 
marked shortness of breath and sluggishness. The attacks, however, had 
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become increasingly infrequent. She had gained 36 pounds in ■weight since 
operation. The electrocardiogram (Fig. 2, B) showed flat T waves in the 
precordial leads. Her basal metabolic rate was —5% and blood cholesterol 
was 284 mg. %. She was placed on f grain of thiuoid substance (Armour) 
daily and on November 14, 1936, reported that she felt much better in ' 
general and that the attacks had been verj"- infrequent and not severe. 
She had lost 5| pounds in weight. In the middle of December, 1936, she 
stopped taking thyroid. She was comparatively free of S 3 Tnptoms until 
February 1, 1937, when she developed an acute bronchitis winch was ac- 
companied by a sense of thoracic pressure but no pain. On April 28, 1937, 
she had a recurrence of the attacks. (Fig. 2, C shows the electrocardio- 
gram on that day.) She was placed on IJ grains of thyroid substance daily 
which she took for 2 weeks. On October 12, 1937, she reported that she 
had not had any attacks except for a minor one in June. The electrocardio- 
gram (Fig. 2, D) on that day showed inverted (normal) T waves in the 
precordial leads for the first time since she came under observation. (Fig. 
3, D shows the Roentgen ray of the chest taken the same day.) Her basal 
metabolic rate on October 18, 1937, was -f 5% and the blood cholesterol 
was 403 mg. %. She was last seen on May 28, 1938, when she reported 
that she had had no further attacks since the slight one in June (about 11? 
months) and was feeling well in general. 

Comment. Several features require comment. First, although 
relieved by nitroglycerin, the attacks of pain were nocturnal, and 
were not precipitated by exercise; indeed, at times exertion brought 
relief. Second, removal of the substernal goiter was not followed 
by immediate disappearance of the attacks; they continued to recur, 
though at infrequent intervals, for about 17 months after operation. 
Third, a scoliosis of the cervical spine to the right is apparent in 
the Roentgen raj's taken before operation. This, together with the 
tracheal deviation, persisted for at least 1 month after operation. 
Some increase in -n'idth and density of the upper mediastinal shadow 
was also noted for the same length of time. All these findings had 
disappeared in the film made 21 months after operation, when the 
attacks had ceased. Fourth, the hjq^ercholesteremia suggested 
some thjwoid deficiency before operation (although the basal 
metabolic rate was not in conformity with this), and the picture 
was even more suggestive of ® months after oper- 

ation. Finalljb the electrocardiographic changes might have been 
associated ■noth the goiter regardless of its location, as it has been 
sho'um that “non-toxic” goiter may be associated with a variety 
of electrocardiographic abnormalities (in limb leads at least) and 
that they may disappear at varying intervals after the removal of 
such ■goiters.'* 

Discussion. Several possible explanations for the relief following 
thjToidectomy may be considered. 

1. A state of msocedema comparable to that produced by total 
thjTToidectomy might have been produced. This is supported by 
the patient’s appearance and the hj’percholesteremia 9 months 
after operation. It is contradicted, however, by the basal metabolic 
rate and by her present appearance. 
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Since the above was written attention has been called (Reid, W. D., J. Am.- Med. 
Assn., 110, 1724, 193S) to thoracic pain following compression of the brachial plexus 
by cervical rib or the scalenus anticus muscle, and a case cited in which such pain 
disappeared after correction of a left scoliosis. This suggests another possible 
explanation for the events in our case, t. c., the goiter may have given rise to the 
right cerxncal scoliosis which in turn may have caused tension of the left scalenus 
anticus with brachial plexus compression, the syndrome being terminated bj' re- 
moval of the goiter and subsequent disappearance of the scoliosis. This would not, 
however, explain the electrocardiographic changes (see Fig. 3). 
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Although calcification of the aortic valve has received consider- 
able attention during tlie past few years, its importance clinically 
is not generally appreciated. The early literature contains a few 
references to this lesion. As far back as 1672 Rayger^ described an 
autopsy in which there was “osseous fusion of the aortic cusps.” 
In 1706, ConTJer*” described a case with “petrifaction of the stenosed 
semilunar valves of the left ventricle.” However, the first extensive 
study of this lesion was made by Monckeberg in 1904.^“ Interest 
in this particular condition has been revived recently by the patho- 
logic studies of Margolis, Ziellessen and Barnes^- and by Christian “ 
who accurately described the clinical picture. Sosman and Wosika’ ® 
outlined the roentgenologic technique for demonstration of calcified 
valves and reported 12 cases diagnosed during life. Millius and 
Camp'® discussed 15 cases diagnosed during life. Though Black- 
ford, Bryan and Hollar' could find less than 50 cases of calcification 
of the aortic valve in the literature diagnosed during life, autopsy 
studies indicate that this lesion is not uncommon. Clawson ' found 
that in 253 deaths from lesions of cardiac valves, the aortic vah'e 
was calcified in 93. mite and McGinn" state that 1.8% of routine 
autopsies and 2.3% of cardio-vascular cases show this lesion. 
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Clawson, Noble and Lufkin® found that the aortic valve was in- 
volved, in 54% of their total number of healed valve deformities. 

Material. This study is based upon autopsy protocols of 9123 consecutive 
postmortem cases frorh. three hospitals in Saint Louis (City Hospital No. 1, 
Jewish and Barnes) and 13,000 autopsies at Johns Hopkins Hospital;* a 
total of 22,123 autopsies. We were primarily interested in those cases 
showing pure aortic stenosis without involvement of other valves or chordse 
tendine® that would obviously suggest rheumatic fever as the etiologic 
agent. There were 72 such cases in this series. Only those cases showing 
at least a moderate degree of aortic stenosis were included in this study. 
A large number of cases rvith isolated sclerotic plaques on the aortic valve 
leaflets were not included, since no apparent stenosis was present. In 19 
of the 72 cases, there rvas a co-existing arteriosclerotic involvement of the 
mitral valve, with marked calcification chiefly at the base of the valve. In 
none of these 19 cases was there an}"- evidence of rheumatic involvement of 
the mitral valve. 

In the 13,000 autopsies at Johns Hopkins Hospital there was_ a total of 
89 recorded cases of aortic stenosis; occurring as an isolated aortic lesion in 
24 and with combined involvement of other valves or chord® tendinese in 65. 
Those cases in which rheumatic fever rvas an etiologic agent almost without 
exception showed some involvement of the mitral valve. Among the rheu- 
matic fever cases only 1 lived to be over 40. His death at the age of 43 
raised the average age of death in this group from 22 to 24. 

Analysis of the combined autopsy records, clinical histories and available 
gross and microscopic specimens of the cases of isolated aortic stenosis 
gave the following results. 

Incidence. Seventy-two cases in 22,123 routine autopsies (0.32%). 

Sez. Sixty-five (90%) of the 72 cases were males. 

Age. The average age of the poup was 60.5 years; 8 cases were under 50, 
10 under 40. The youngest patient in this group was 32 years of age and 
the oldest 93, 

Rheumatic History. Only 3 cases gave a definite history of acute rheuma- 
tic fever. One of these, who died at the age of 39, gave a history of acute 
rheumatic fever at ages of 23 and 25. At autopsy, the aortic valve showed 
moderate calcification, while the mitral valve was free of involvement. 
Another patient, who had acute rheumatic fever at 16 years and died at 
34, at autopsy showed a thickened and fused aortic valve with minute 
fresh vegetations at the edges, some of which were calcified. It is felt that 
the history of rheumatic fever is unreliable— whether taken from hospital 
records or obtained from the patient. Previous attacks are often overlooked 
and may have been unrecognized. However, it is obvious that a positive 
rheumatic history in cases of isolated calcareous aortic stenosis is extremely 
uncommon. 

Syphilis. Three cases had positive serologic tests, but there was no evi- 
dence recorded of luetic aortitis, grossly or microscopically. 

Blood Pressure. In the 48 Saint Louis cases with records of blood pres- 
sure the average systolic pressure xvas 140, diastolic 67. The systolic pres- 
sure was over 160 in 9 cases and under 100 in 6; 5 patients had diastolic 
pressures below 60. The average pulse pressure of the group was 73. Six 
had a pulse pressure over 100. These figures show that approximately 87% 
of aortic stenosis cases will have a normal or decreased pulse pressure. 

* It so happens that the first recorded autopsy at the Johns Hopkins Hospital was 
on a case of aortic stenosis combined with a vegetative and ulcerative endocarditis 
in a man, 68 years of age. The bacterial nature of the acute lesion was of course not 
studied. The upper portions of the valve leaflets are described as thickened and 
indurated. 
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In the Samt Louis series of 9123 cases there were 104 cases of luetic 
aortitis (an incidence of 1%). Four cases died so soon after admission 
to the hospital that no tests could be made. Of the remaining 100 cases, 93 
had positive serologic tests; 6 were negative. In 1 case the blood Enhn 
and Wassermann tests were negative, while the spinal fluid Wassermann 
was positive. A microscopic diagnosis of luetic aortitis was made in each 
case. Several cases, previously diagnosed as luetic aortitis mth negative 
serologic tests, were found to be purely arteriosclerotic on closer examina- 
tion of the sections and were e.xcluded. This indicates a higher incidence 
of positive blood tests in luetic aortitis than is generally reported. While 
defimte cases of luetic aortitis with negative tests do occur, the diagnosis of 
luetic aortitis in the presence of a negative blood Kahn and Wassermann 
must be made with extreme caution, especially if it remains negative follow- 
ing a provocative test. 

Clinical Course. The clinical picture of calcification of the aortic 
valve has been accurately described bj^ Christian® an5 more recently 
by Willius and Camp.^® The tj’pical case is that of a male over 50 
years, wnth the usual historj'^ of cardiac decompensation, a to and 
fro murmur or absent second sound with a thrill over the aortic 
area, a normal or decreased pulse pressure and a negative blood 
serology. Of course, some cases do not entirely fit this picture. 
There may be few sjTuptoms referable to the heart and the stenosis 
is usually of long duration and marked in degree before signs of 
heart failure appear. In the presence of hypertension or a marked 
aortic stenosis with retraction of the cusps, the pulse pressure is 
increased. Although most of these cases terminate with the usual 
course of cardiac failure, death may occur very suddenly as de- 
scribed by Marvin and Sullivan.^^ Boas- stresses the relationship 
of angina pectoris, heart block and aortic stenosis. 

The physical findings can be clearly explained by the pathologic 
process. The signs are usually those of a stenosis with slight aortic 
insufiiciency, in contrast to the free regurgitation and no stenosis of 
luetic involvement of the aortic valve. The calcification in aortic 
stenosis affects the valve leaflets and the base of the valve, but 
very rarely extends on to the aortic wall, so that there is no dilata- 
tion of the aortic ring. Usually the aortic wall in the proximity of 
the valve is remarkably free from atheroma. In syphilis, the essen- 
tial lesion is a destruction of the media of the aortic wall and as 
it progresses toward the aortic ring produces dilatation and conse- 
quent signs of a free regurgitation. There is no impediment to the 
flow of blood in a luetic aortitis. 

Case Reports. Some of the difficulties encountered in diagnosis are 
illustrated in the following cases: . 

Case 1. — D., a white male, aged 53, entered the hospital irrational 
and in a critical condition. A history of antiluetic treatment for tlm past 
4 y'cars was obtained from his wife. His record showed a negative Wasser- 
mann and a 2+ Elahn test at the onset of antiluetic treatment. He was 
treated as a case of latent lues with bismuth and mixed treatment, feero- 
logic examinations during the next 4 years were all negative and 2 spinal 
punctures were negative. On admission, the heart was enlarged; the ■ 
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rhythm regular. There was a loud harsh systolic murmur heard over the aortic 
area. The aortic second sound could not be heard. There was_ a soft 
systolic miumur at the apex. No thrill was felt. There was no widening 
of the supracardiac dullness on percussion. The blood pressure was 95/72. 
There was no edema. The remainder of the examination was negative 
except for generalized arteriosclerosis. The Kahn test was negative. 
W.B.C. 12,500; R.B.C. 4,800,000; Hb. 80; urine showed moderate amount 
of albumin with an occasional cast; NPN 30; sugar 92; spinal fluid was 
normal. 

The clinical diagnosis was syphilis of the central nervous system and. 
aortic stenosis or luetic aortitis. The patient expired 4 days later. _ 

At autopsy there was a marked calcified stenosis of the aortic valve. 
The other valves were normal. There was a generalized arteriosclerosis. 
There was no evidence of luetic aortitis. 

The picture that this patient presented was typical of a calcareous aortic 
stenosis. 

Case 2.— K. G., a white female, aged 54, entered the hospital complain- 
ing of generalized weakness, dyspnea, and precordial pain. She had been 
in the hospital 1 year previously and had been diagnosed as a case of luetic 
aortitis. The essential physical findings were: irregular pupils which re- 
acted sluggishly to light; moist rales in bases of the lungs and slight peri- 
pheral edema; the heart was enlarged. A to and fro murmur was heard 
over the aortic area and a soft systolic murmur at the apex. The blood 
pressure was 200/60 and a generalized arteriosclerosis was present. The 
Kahn and Wassermann reactions were 44- positive. NPN 19; sugar 77; 
W.B.C., 7200; R.B.C. 3,200,000; Hb. 70%; urine was normal. The electro- 
cardiogram showed evidence of myocardial lesions or digitalis effect with 
ventricular extrasystoles. 

The clinical diagnosis was luetic aortitis with aortic regurgitation. She 
was digitalized with slight temporary improvement and expired 3 weeks 
later. 

At autopsy there was no evidence of a luetic aortitis, either grossly or 
microscopically. The aortic valve showed marked calcification involving 
the entire aortic ring. The other valves were remarkably free from involve- 
ment. There was a generalized arteriosclerosis. 

Case 3.— A. F., a white male, aged 49, entered the hospital complaining 
of dyspnea, precordial pain and edema of 3 months’ duration. On examina- 
tion, the heart was enlarged and there was a loud harsh systolic murmur 
and a soft diastohc murmur heard over the aortic area and a soft systoHc 
murmur over the mitral area. The blood pressure was 180/65. There was a 
peripheral edema. The Kahn reaction was negative. Urine showed 
moderate albumin. W.B.C. 10,600; R.B.C. 4,700,000; 80; NPN 31; 

sugar 92. The electrocardiogram showed auricular fibrillation and ven- 
tricular extrasystoles. 

The clinical diagnosis was luetic heart disease with aortic regurgitation 
and decompensation. 

At autopsy there was no evidence of a luetic aortitis, either grossly or 
microscopically. The aortic valve showed marked calcification and stenosis. 
There was also a generalized arteriosclerosis. 

Etiology. There has been considerable controversy regarding 
the etiology of isolated aortic stenosis and the question is still far 
from settled. Various workers believe that it is the result of an 
inflammatory involvement of the valve, such as rheumatic fever 
or bacterial endocarditis; others maintain that the lesion is purely 
non-inflammatory the result of a degenerative metabolic process. 
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Others believe that either or both causes may be active, while still 
others hold that the etiology of the lesion is entirely unknown. 
Monckeberg, IS in 1904, studying aortic valves in which there was 
extensive calcification, decided that the process in the cusps was 
the same as that found in the intima of the aorta in senile arterio- 
sclerosis. Margolis, Ziellessen and Barnes'- and Clawson, Bell and 
Hartzell® believe that some of these cases represent a non-inflamma- 
tory degenerative process. Clawson, ^ in an analysis of Monckeberg’s 
work, stated that there was no support for the metabolic theory 
of the structural changes in these valves and he thought that an 
infectious basis was more probable. Christian ^ and Clawson, 
Noble and Lufkin® believe that rheumatic fever is the cause. Cabot® 
suggests that the lesion may follow bacterial endocarditis. Mallory'® 
believes that this lesion is rarely rheumatic in origin. 

The question of etiology is obviously difficult: for instance, most 
of the cases as seen at autopsy present the final stages of a process 
without any clue as to its origin. The variance of opinion among 
experienced authors about this question would suggest that no one 
factor is the sole etiologic agent for the entire group. There are 
good arguments for and against each of the various theories proposed. 

In acute rheumatic fever the involved valve becomes swollen and 
thickened and small bead-like vegetations form along the' line of 
contact of the valve. Boyd'' stresses that the essential valvular 
lesion in acute rheumatic fever is an inflammation of the entire 
valve, a valvulitis, and that the vegetations are to be regarded as 
merely incidental; there are Aschoff bodies and an increased number 
of fibroblasts; the chordae tendineae and wall of the auricles are 
often affected. In the healing stages, fibrous tissue forms to pro- 
duce dense scar tissue. In later years, lime salts may be deposited 
to produce calcification or even true bone. Boyd' also states that 
in every case of rheumatic carditis, the mitral valve is injured. 

The main lesion in the healed rheumatic valve is fibrosis. ^ If 
there is a co-existing involvement of the mitral valve with thickening 
and fibrosis, or involvement of the chordie tendinere, the etiology is 
rheumatic. In an isolated aortic lesion, with a normal mitral valve, 
fibrosis and thickening of the edges of the cusps, indicate that the 
etiologj" is probably rheumatic. On tlie other band, if the valve 
shows a sclerotic base with calcified nodules scattered over the 
valve and the remainder of it is thin and not fibrosed, the lesion is 
probably arteriosclerotic, ^^^lite'® states that when the entire 
valve is calcified with retraction and marked stenosis, Monckeberg s 
sclerosis alone is not to blame, but rather a combination of the old 
infectious process and superimposed calcification. 

The occurrence of a calcareous lesion in the aortic valve alone, 
without involvement of the other valves is important but not con- 
clusive evidence against a rheumatic etiology, because the proven 
rheumatic aortic lesion usually has associated mitral damage. 
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Further evidence against a rheumatic etiology, is the large incidence 
among males and the advanced age at death (90% males and average 
age of 60 years in our series). White^^ states that rheumatic fever 
affects females more commonlj'' than males in the ratio of about 
5 to 4 or 4 to 3. 

Aortic stenosis of rheumatic origin, however, becomes calcified 
relatively early, and only a few cases are seen at autopsy with a 
pure fibrotic lesion. The stenosed rheumatic mitral valve consists 
of a thickened fibrous hyalinized mass and calcification is unusual 
except in very old individuals. It seems strange that the course of 
this lesion in the two valves in such close proximity is so different. 
Another interesting observation is that in most of the cases of cal- 
cified aortic stenosis the proximal portion of the aorta is relatively 
free of atheroma. 

In valvular arteriosclerosis of the atherosclerotic type, subendo- 
thelial fatty deposits and fibrosis precede deposition of lime salts. 
The process can affect any portion of the valve, but is more common 
at the base of the valve. The earliest example of this process was 
seen in a recent autopsy, in which there was a small lesion on one of 
the aortic cusps. The mitral valve was entirely normal as were the 
other two aortic cusps. The lesion was located near the base of the 
valve, about 5 mm. in diameter on the aortic side, was well localized 
and showed early calcification. The remainder of the valve was 
smooth, thin and entirely normal. The aorta showed marked 
.arteriosclerosis. This lesion certainly appeared degenerative and 
it is highly improbable that it could be the result of an inflammatory 
process. Progression of the lesion and the formation of similar 
areas on the other aortic cusps would in time undoubtedly produce 
a typical calcified aortic stenosis. While there is usually an accom- 
panying arteriosclerosis of the aorta, this is by no means constant. 

There seems to be relatively little in the literature regarding the 
rare arteriosclerotic involvement of the mitral valve. It seems 
fairly definite that this process affects primarily the base of the 
valve with degeneration and later calcareous deposits. This pro- 
duces a calcified bar around the base of the valve, leaving its edges 
remarkably free. It is unusual for the process to become so exten- 
sive that the entire valve leaflets of the mitral valve are involved 
by these calcareous deposits, except in very old patients. The 
same process usually extends on to the aortic valve which lies in close 
proximity. 

An uncomplicated luetic aortic valvulitis is usually accompanied 
by luetic aortitis and rarely calcifies. However, neither of these 
criteria always maintains. 

So it would appear that no one etiologic factor is responsible for 
all cases of calcification of the aortic valves. Sometimes the lesion- 
is -inflammatory, sometimes degenerative and in still other cases both 
processes are probably present. Careful examination of the affected 
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valve and the appearance of the other valves, particularly the mitral, 
will often indicate the probable etiology. In cases of isolated aortic 
stenosis, arteriosclerosis is usually the cause. However, it is often 
impossible to determine the etiology in a far-advanced aortic stenosis. 

Diagnosis. The clinical diagnosis of calcareous aortic stenosis 
should not be difficult if the condition is kept in mind. The various 
characteristics of the clinical course have been discussed, which are 
primarily the signs of an aortic stenosis with slight regurgitation in 
an old person with a negative serology. A valuable aid in the diag- 
nosis of this lesion is the Roentgen ray, according to the technique 
described by Sosman and Wosika.^® They were able to diagnose a 
large percentage of these cases by the use of the fluoroscope and 
Roentgen ray films. This method of examination has been of definite 
value, if there is a fair degree of calcification present. Fluoroscopic 
examination, showing the characteristic movements of the calcified 
yalve with each heart beat, is more reliable than the Roentgen ray 
films. It must be remembered that a special technique is necessary 
to visualize these valves on a film, since the ordinary routine 
Roentgen ray of the heart will not show calcification within the heart. 

Luetic aortitis frequently enters into the differential diagnosis. 
If the classical signs of both lesions are carefully considered, the 
diagnosis should not be difficult. However, in some cases (such as 
those presented) the diagnosis may be very difficult, particularly 
if serologic tests are positive and the pulse pressure is elevated. At 
present there is a general tendency to diagnose luetic aortitis rather 
freely, regardless of the blood serologic tests. The diagnosis of a 
luetic aortitis with negative serologic tests should be made with 
great caution, for it entails a tedious and expensive treatment and 
offers an entirely different prognosis. If there are signs of an aortic 
regurgitation and the blood serologic tests are negative, the possi- 
bility of an aortic stenosis must be carefully considered. The fre- 
quent teaching that a to and fro murmur over the aortic area, in the 
absence of mitral involvement, is invariablj’^ sjqihilitic is certainly 
not true. 

Conclusions. 1. Isolated calcareous aortic stenosis has a charac- 
teristic clinical and pathologic picture. 

2. A study of 72 cases of isolated aortic stenosis found in 22,123 
consecutive postmortem examinations is presented. 

3. There were 104 cases of luetic aortitis in 9123 autopsies in the 
Saint Louis group. 

4. The etiology of calcareous aortic stenosis seems impossible to 
decide with certainty. It is believed that in isolated aortic valve 
involvement, arteriosclerosis is the usual cause, but it can also result 
from an inflammatory process and in some cases from both.^ 

5. The diagnosis can be made in most cases if the clinical char- 
acteristics and the possibility of a calcareous aortic lesion are kept 
in mind. The fluoroscopic and Roentgen ray methods of examina- 
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tion of the heart valves are of definite value and should be more 
commonly utilized. 

We are grateful to Dr. W. G. MacCallum of Johns Hopkins University, Dr. S. H. 
Gray of St. Louis City Hospital and Jew'ish Hospital, Dj. H. A. McCordock of Barnes 
Hospital and Dr. P. A. Wheeler of St. Louis City Hospital for permission to use the 
data on the cases from their respective pathological departments. 
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VARIETIES OP SINGLE CORONARY ARTERY IN MAN, OCCUR- 
RING AS ISOLATED CARDIAC ANOMALIES. 

By E. B. Ejiumbhaar, M.D., 

PROFESSOR OF PATHOLOGY, SCHOOL OF MEDICINE, UNIVERSITY OF PENNSYLVANIA, 

AND 

William E. Ehrich, M.D., 

INSTRUCTOR OF PATHOLOGY, SCHOOL OF MEDICINE, UNIVERSITY OF PENNSYLVANIA 

PHILADELPHIA, PA. 

(From the Department of Pathology, School of Medicine, University of 

Pennsylvania.) 

Congenital absence of one or other coronary artery appears to be 
a very rare anomaly in man. Especially is this so when it satisfies 
Hyrtl’s postulate that one artery really supplies the whole heart, 
and the anomaly is not merely a matter of a common aortic orifice 
of the two arteries or an unusual origin of one of the other artery 
{i. e., a misplaced anlage). Slightly misplaced or accessory coron- 
ary orifices are not uncommon (see Richter^^), One of us® has 
already reported a case where, associated with idiopathic cardiac 
hypertrophy (von Gierke’s disease?), the left coronary artery arose 
from the pulmonary artery vdthout noticeable damage to the left 
ventricle. The variability of coronary artery distribution is well 
shown in the article by Ehrich, de la Chapelle and Cohn.^ 

We wish to record 2 cases of congenital absence of a coronary 
artery^ both incidental findings at autopsy, in one of which the left 
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coronary artery and its branches supply the whole heart, while in 
the other a large right coronary early in its course gives off a branch 
which passes behind the aorta, past the usual site of origin of a left 
coronary, 'and is distributed to part of the left ventricle. As study 
of the literature indicates that these 2 cases are characteristic of 
the two chief varieties of absence of a coronary artery in man, a 
classification has been attempted. 


Case 1. — (P. G. H._Aut. 34,791.) A small, obese woman, aged 44, died 
of a pulmonary embolism. Premous to her last illness there were no signs 
of cardiac weakness obsen^ed. No historj’- of cardiac anomalies in the 
family w^as elicited. Autopsy (Dr. W. E. Ehrich), in addition to the pul- 
monarj’- embofism, revealed an enlarged heart (400 gm.) and a chronically 
thickened mitral valve. 

Coronary Artery System.* The right coronary artery is completely 
absent. There is no sign of an orifice in the pulmonarj^ or high in the aorta 
or in the right anterior sinus of Valsalva. A large left coronarj', showing 
a moderate degree of sclerosis, arises from its normal site in the left sinus of 
Valsalva. Its circumflex portion follows a normal course in the coronarj-^ 
sulcus, but continues all the way around the right ventricle to a point 
within 1.5 cm. of the aorta, where it dmdes into small terminal branches. 
It gives off the normal anterior descending branch and one in the posterior 
interr^entricular septum, similar to that normally arising in tins position 
from the right co^onar3^ The anterior descendmg can be opened to the 
vep' apex where it is lost in fat (i, e., somewhat further than normal) 
(Fig. 1). No abnormal branches are found. Sections from the right ven- 
tricle show" normal musculature, with no signs of degenerative or inflam- 
matory’ change. There is some penetration of pericardial fat between the 
myocardial bundles. 

Case 2. — (P. G. H. Aut. 35,147.) An emaciated negress, aged 35, died 
of carcinoma of the uterus with widespread metastases. There were no 
clinical indications of a deflcient circulation and no history of cardiac 
anomaly’ in the family was obtained. Autopsy (Dr. W. E. Ehrich), in 
addition to the carcinomatosis, revealed absence of the left coronary’ artery’, 
otherwise a normal heart (285 gm.), a practically normal aorta, and throm- 
bosis of the left iliac vein. 

Coronary Artery System. A very’ large right coronary’ artery (1 cm. in 
circumference) arises from the right anterior sinus of Valsalva and no 
vestige of a left coronary artery can be found._ As the right coronary is 
traced, it is foimd to give off— 2 cm. from its origin— a branch (4 to 5 mm. 
in circumference) which courses posterior to the aorta and between it and 
the left auricular appendage. It can be traced to the base of the left 
ventricle, where it gives off branches that supply’ a naajor part of the left 
ventricle (and presumably’, the left auricle). The right coronary’ artery 
also gives off a moderate-sized branch, 2 mm. from its orifice, which dis- 
appears into the septum, but does not reappear, as in Bochdalek’s and 
Sanes’ cases (to be mentioned later). These branches thus constitute a 
partial substitute for the missing left coronary’. The main artery’ follows 
its normal course in the A-V groove, gi\’ing off several large branches 
(Fig. 1), and ending in several terminal twigs on the posterior surface of 

* As both hearts here described were opened routinely, the anomalies being un- 
expected findings of the postmortem examination, injection preparations were not 
feasible. The anomalous arrangement and distribution, however, could be readily 
made out in each case by exploration with forceps and fine scissors. 
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the left ventricle, shortly after passing the interventricular septum.^ The 
branch that most closely corresponds to the posterior descending anses at 
the right border, passing horizontal!}'' across the posterior surface until it 
reaches a point above the interventricular septum, when it turns and 



Posterior Acute (right) Anterior Obtuse (left) Posterior 
surface margin surface margin surface (left) 

Fig. 1.— a, Diagram showng average distribution (after injection Tvitb barium- 
gelatin mixture) of the superficial coronary arterial system (from Ehrich, dela 
Chapelle and Cohn). B, Distribution of left coronary and branches in Case 1 
(absent right coronary artery). C, ' Distribution , in- Case 2 of right coronary and 
branches (absent left coronary artery) . N6te:_The large septal branch arising close to 
the aortic orifice has not been drawn, as these diagrams represent the superficial only. 
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courses along the septum at least as far as the apex. Sections from vari- 
ous parts of the heart, including the base of the left ventricle, show some 
mcrease of fine periarterial fibrosis, equally throughout the heart. 

Comment. These cases have been assembled with those found 
in the literature into three tables: Table 1, cases of absent right 
coronary artery, all of which comply with Hyrtl’s concept; Table 2, 
cases of absent left coronary artery, where the left heart is supplied 
by one or two apparent branches of the right coronary; Table 3, 
miscellaneous unclassified cases. Our Case 1 appears to satisfy 
Hyrtl’s postulate that one artery should supply the whole heart. 


Table 1. — Cases of Absence of bight coronabt artery,* 

Remaining artery supplies both sides of heart, \vith normal or almost normal dis- 
tribution of branches (Hyrtl type). 


Author. 

Miss- 

ing 

cor. 

Age, 

(yrs.). 

Sex. 

Method of compensation. 

Cause of 
death. 

m. of 

heart 

(gm.). 

Plaut (1922) 

R. 

37 

M. 

L. (left) cor. traverses entire cor. sulcus with a nor- 
mal ant. desc. and large branches arising at R. 
(right) and L. borders of heart; a large branch from 
ant. desc. crosses R. V. to he^ border; R. cor. is 
represented by small brownish dimple in aorta that 
is without functional significance 

Endocarditis 

lenfa. 


PetrcD (1930) 

R. 

33 

M. 

Halt way down ant. surf, of heart, ant. desc. curves 
around R. V. and upward to post, furrow; L. cir- 
cumflex continues well beyond post, furrow to with- 
in 1 cm. of aorta, giving branches to both vents, and 
ends in 2 small branches to R. A. and E. V. 

Apoplexy 

520 

Kockel 

0934-1935) 

B. , 

1 

i 

39 

F. j 

I/. circumflex continues around to ant. surf, of R, V. 

with various branches to R. A. and R, V., as well as ; 
' customary L. cor. branches 

Pneumonia. 


Richter 
(Case 1) 
(1937) 

R. 

63 

M. 

L. cor. arises 2 cm. above sinus; its circumflex con- 
tinues around R, V. to conus pul. with appropriate 
branches j 

Ca, of stom- 
ach, etc. 

150 

Krumbhaar 
and Ehrich 
(Case 1) 

R. 

44 

F. 

The circumflex branch of L. cor. continues around 
H, V. to within 1.5 cm. of the aorta; its branches 
correspond to those normally given off by both R. 
and L. arteries; no anomalous branches found 

Chr. valvular 
disease; pul- 
monary em- 
bolism. 

400 


• Innoneof the cases listed in this and the succeeding table was myocardial weakness attributed to the anoma- 
lous arterial supply. Early reported cases, such as Thcbesius’ (IT16), Otto’s (1830), HyrU’s (1841), are regarded 
as too indefinite to be tabulated. 


without conspicuous anomalous branches. Here there is no question 
of a misplaced anlage, or of an anomalous vessel that might be 
regarded as an abortive right artery. The large branches that 
normally come from the right here arise from the left coronary. 

, Thus it falls in the same group as Petren’s,^- Kockel’s,® Richter’s 
first case and Plant’s'^ (though here a small dimple apparently 
represented the anlage of the missing vessel). It is perhaps not a 
coincidence that in all of these cases it was the right coronarj" artery 
that was missing,' though we know of no explanation for such a 
correlation. 

The nature of the compensatory arrangement of the cases m 
Table 2 is' debatable. In our Case 2, for example, although the 
















B 

Fig. 2. — Case 1. A, Showing a large single orifice in the left sinus of Valsalva. 
B, A superoposterior view of the heart showing the opened single left coronary artery 
as still a large vessel on the posterior surface of the right ventricle. 







B 

Fig. 3. — Case 2. A, Showing a large single orifice in the right sinus of Valsalva 
(when the heart was opened in this ease, the septal cut was made further to the right 
on the anterior wall than in Case 1). B, A superior view of the heart showing the 
opened anomalous branch (marked with arrows) arising from the right coronary, 
passing between the aorta and left auricular appendage to be distributed to the 
upper left ventricle. 
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anomalous branch that fed the basal part of the left ventricle, 
arose well down the right coronary and thus several centimeters 
from the normal site of origin of the left coronary, it eventually 
followed the course of a hypoplastic left coronary and might be 
regarded as a left coronary, arising from a badly misplaced anlage. 
To the writers it seems more probable that Case 2, like the others 

Table 2.— Cases of Absence of Left Coronary Artery.* 

The left side of the heart is supplied by I or 2 large, more or less abnormal, vessels 
that appear to be hypertrophied branches of the right coronary but suggest the 
possibility of misplaced anlage of origin. 


Author. 

Miss- 

ing 

cor. 

Age 

(yrs.). 

Sex. 

I 

Method of compensation. 

Cause of 
death. 

Wt. of 
heart 
(gm.). 

Gnoup 1. — ; 

Bochdalek 

(1867) 

Subsli 1 

L. 

tulion 

60 

bu S 

F. 

Branches of Right Coronary: a Septal Branch, 
Behind Aorta. 

R. cor. dividea in 3 branches, the first of which fol- 
lows normal course of R. cor.; the second, passing 
behind aorta, substitutes for L. cor; the third passes 
between aorta and pul. art. through sept., substi- 
tuting for ant. dcsc. 

and One Pas 

Chr. mitral 
and aortic 
endocarditis 

eing 

Sanea (1937) 

1 

3 

M. 

1 

Large art. arising in R. sinus (a dimple adjacent) 
shortly di-vides into 3 branches; 1 , an enlarged R.; 

2, an anomalous L., passing between A. and L. A. 
to cor. sulcus, corresponding to a L. circumflex: 

3, a branch sinking into the sept, between A. and 
pul. art. to appear on ant. surf, like ant. dese. 

Acute glomer- 
ulonephritis 


Erumbhaar 
and Ehrich 
(Caae 2) 

L. 

35 

F. 

Arising from large R. cor. (2 cm. from aorta), a large 
anomalous branch (4 to 5 mm. in diam.) passes 
behind aorta and between it and L. auric, append- 
age to feed upper half of L. V.; another large branch 
passes between aorta and pul. art. to V. sept.; the 
main art. continues in A-V groove past intervent, 
sept. post, where it ends in several small branches; 
it tonishes both ant. and post. dese. branches 

Carcinomato- 

sis 

285 

j 

Galiavardin 
and Ravault 
(1925) 

1 

45 

Gnoo 

F. 

p 2. — Substitution by Septal Branch Only. 

R. cor. divides almost at orifice info 2 equal branches, 

1 acting as R., the other as L. cor., with circumflex 
and ant. dese. branches; the left branch, however, 
passes between aorta and pul. art. 

Chr. mitral | 
and aortic I 
endocarditis 


Born (1933) 

(1 case) 

1 

54 

M. 

Approx, nor. R. cor. goes in cor. sulcus to L. border of 
heart; large branch, starting near aortic orifice, goes 
between aorta and pul. art. into vent. sept, to reach 
ant. sulcus where it divides into an ant. dcsc. and a 
circumflex branch 

... 

750 

Kintner 

(1931) 

1 

65 

M. 

From a single orifice in R. sinus a large R. cor. pur- 
sues a normal course; an anomalous branch passes 
between aorta and pul. art. down and to L. reaching 
sept., where it curves ant. and just before reaching 
the surf, gives off branches corresponding to ant. 
dese. and L. circumflex 

Pneumonia 
and renal 
insufficiency 



* The question as to -whether these cases represent true absence of an artery or misplaced anlaee is discussed 
in the text. 


in Table 2, represents a true absence of the left coronary and that 
the substitute was a true branch of the right coronary, hypertrophied 
to meet the demand caused by the absent left coronary. Especially 
does this seem probable in the 3 cases of this group in which two 
separate branches of the right coronary substitute for the missing 
vessel. In any case, however, it is clear that none of the hearts in 
Tables 2 and 3 satisfies Hjrrtl’s postulate. For various reasons, these 
cases are difiicult to evaluate. For instance, we have no definite way 
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of deciding whether a given anomalous vessel merely arises from ,a 
misplaced origin,^ or whether it is a branch developed to take the 
place of the missing vessel and distributed more or less in the same 
way. The dimple adjacent to the single coronary orifice in Sanes’ 
case suggests that this, 'as in Plant’s case, represents a missing 
anlage and that the entire coronary system in these cases has arisen 
from one anlage. This phase of the subject need not be further 
elaborated here. 


Table 3. — Miscellaneous Unclassified Cases of Absent Coronary Artery. 


Author. 1 

1 

Miss- ! 
ing ! 
cor. 1 

Age 

feia.). 

Sex. 

Method of compensation. 

1 

Cause of 
death. 

"Wt. 0 
heart 
(gm.). 

Engelmann 

(189S) 

R. 

1 


Large L. circumflex passes far onto post. surf, of R. ! 
V-; 1 cm. below beginning of normal ant. desc. a ' 
very large anomalous vessel passes obliquely om 
lower half of R. V. to divide in terminal branches on 
i post. surf, of R. Y.; a small vessel arises from L. cor. 
to pass between aorta and pul. art. to a point behind 
R. auric, appendage suppljung post. V. 

i 

1 1 

i 1 

1 1 


Smith and 
Grabet 
(1926) 

1 

1 46 

1 

j 

M. 1 

; 

The only cor. arising from aorta follows normal course 1 
of R. cor. to post. vent, sept.; here it divides 
into a larger desc. branch and a smaller branch 
which continued in A~V groove; post. desc. branch 
after reaching apex passed upward along ant. inter- 
vent. groove to anast. with a branch from first por- 
tion of main art.; the combination anastomosizig 
also with a branch from post, desc.* 

1 Coronar>' 1 

, obstruction ! 

1 i 

; 1 

1 

930 

i 

i 

1 

Richter 1 
(Case 2) 1 
(1937) 

R. 1 

1 

j 

Adult 

! 

1 

1 

L. cor. divides into 3 branches: 1, ant. desc. which 
continues 5 cm. past the apex on post, wall; 2, a 
small L. circumflex, finishing behind L. auric, ap- 
pendage; 3, a large branch, that goes over conus 
pul. to cor. furrow of R. V.; two of its branches sup- 
ply post. surf, of R. and L. Ys. 


370 


• The anomalous arterial supplj' of the left ventricle in this case is apparently unique in the literatwe. Descrip- 
tion 13 not sufficiently detailed to carry intrinsic proof of what appears to be an improbable explanation. 


The cases of Bochdalek^ and Sanes'® comes closest to our second 
case, in that both, ha\'ing but one coronary orifice, present anoma- 
lous branches of the right coronary, one of which passes behind the 
aorta and then between it and the left auricle to the left ventricle; 
wbhe another passes into the ventricular septum. In these cases, 
however, the septal branch was more important than in our case, 
reappearing after its passage through the septum on the surface of 
the ventricle, which ours did not. 

In the cases of Born,- Kintner,’ and Gallavardin and Ravault,® 
on the other hand, substitution is accomplished by one anomalous 
branch of the right coronary, which, either sinking into the septum 
(Born) or passing between aorta and pulmonary artery (the other 2), 
appears on the anterior surface to give rise to a left circumfle.Y and 
an anterior descending artery. As to the question whether these 
cases should be regarded as examples of anomalous origin of the left 
coronary or of its true absence, the division of the main artery into 
right and left branches almost at the aorta would favor the former 
view; the markedly anomalous and differing courses, the latter \'iew. 
Though Kintner aiid Sanes regarded their cases as representing an 
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anomalous left coronary, there was but one orifice and the distribu- 
tion was anomalous. The descriptions clearly place both in our 
Table 2. . 

The cases of Engelmann,^ Smith and Graber,^’ and Richter^^ 
(Case 2) have been assembled in a miscellaneous group that resists 
classification. Such cases as those of Kugel,^“ de Vries, Shapiro,^® 
Monckebergii and Walcher'® are not considered here, both because 
of inadequate description in some cases and because they all were 
associated with other grave cardiac anomalies. No other clear cases 
of absent coronary artery’’ have been found by us in the literature. 

The pathogenesis of these anomalies cannot yet be explained. 
Some authors have attributed the absence of one of the arteries to 
lack of the appropriate anlage, as the Plant and Sanes dimples 
would suggest; others (with less probability) to closure of the vessel 
in question in fetal life. The possibility of the anomaly being due 
to a misplaced origin of one of the coronaries in some of the cases 
has already been mentioned. 

Summary. 1. Two cases of absence of a coronary artery are 
reported, both incidental findings at autopsy, and apparently caus- 
ing no damage to the myocardium. 

2. In the first case, a large left coronary continued around the 
A-V groove, to the anterior surface of the right ventricle, giving off 
branches that corresponded to those normally given off by both 
arteries (Hyrtl type of absent coronary). 

3. In the second case, a large right coronary artery supplied most 
of the heart with conventional branches. Near its origin, however, 
it gave off one large anomalous branch which passed behind the 
aorta to supply a good part of the left ventricle and another to the 
ventricular septum. The possibility must be considered that' the 
former of these represents a true left coronary arising from a mis- 
placed anlage, though the similar cases of Bochdalek and Sanes 
makes this very unlikely. 

4. Other cases of absence of a coronary artery, or possibly mis- 
placed anlage of origin, are tabulated, all but 3 of which fall into two 
groups corresponding to the types of the 2 cases reported here. 
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of Medicine, and the Psychiatric Medical Service of the Third (New York 
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Recent studies from this clinic on the polyneuritis of the alcohol 
addict®' have made us aware of the frequent occurrence of macro- 
cytosis and macrocytic anemia in these patients. Spies and Chinn, 
in a study of pellagrins, most of whom were alcohol addicts, found 
quantitative anemia in about two-thirds of their subjects. In 75% 
of these, the anemia was of the macrocytic hyperchromic variety. 
Several observers have called attention to the frequent occurrence 
of macrocytic dnemia in subjects having cirrhosis of the liver; 
Wintrobe^®^ reported the incidence to be about 40% in 44 subjects, 
while Rosenberg and Walters^ reported macrocj'tosis in about 90% 
of their 48 patients, 31 of whom were known alcohol addicts. Macro- 
cytic anemia, therefore, is frequently observed in 3 syndromes 
common in alcohol addicts; polyneuritis, pellagra and liver cirrhosis. 
As data are not available concerning quantitative measurements of 
the red blood cells in alcohol addicts, we are unable to determine 
whether the high incidence of macrocytosis is characteristic only 
of polyneuritis, pellagra and liver cirrhosis, or possibly of an under- 
lying liver disease, or of alcohol addiction itself; or whether some 
other factor plays the decisive role. To decide this point, if possible, 
is the purpose of the present study. 

The subjects in this study are 159 alcohol addicts admitted to the 
wards of the Psychiatric Division of Bellevue Hospital who pre- 
sented evidence of polyneuritis (139), pellagra (40), “alcoholic” 
encephalopathy^ (24), liver cirrhosis (30), and “alcoholic” stoma- 
titis® (48), and were therefore transferred to the division’s medical 
service. Many of the subjects presented two or more of these 
syndromes simultaneousljL This group of 159 patients is hereafter, 
for convenience, referred to as tlie “complicated” group. Patients 
having surgical complications, acute infections, syphilis, or tuber- 
culosis, are not included in this group. An additional group of 25 
alcohol addicts who showed none of the above clinical pictures or 
other stigmata of alcohol addiction were selected for control observa- 
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tions. Each subject in this group had had two or more previous 
admissions within a year to the alcoholic wards. This latter group 
is hereafter, for convenience, referred to as the “uncomplicated 
group. 

During the. first 3 to 5 days of hospitalization, while the blood 
studies and routine observations were carried out, all the patients 
received our ward basal diet. ® Following these observations, therapy 
was instituted. This report, however, deals only with the blood 
status as found during the preliminary period of observation. 

Methods. In the first 61 subjects, Haden’s^ constants, corrected 
for our laboratory, were determined. The corrected values were 
obtained by determinations in 20 apparently normal subjects. In 
the remaining 123 subjects Wintrobe’s^^^ methods were followed. 
In order to tabulate and average the size of the red cells, the maxi- 
mum normal size of each method is designated as 100%. The size 
of the red blood cells is therefore reported in per cent of the maximum 
normal size. 

Arbitrarily we have chosen the following values as normal; 

Red blood cells: 5,000,000 = 100%. 

Hemoglobin: 14.5 gm. per 100 cc. = 100%. 

Color index: 0.85 to 1.15. 

Volume index: 0.85 to 1.15 (1.15 = 100%). 

Mean corpuscular volume: 75 to 95 cu. m (95 cu. = 100%). 

The anemia found is classified according to size and color index 
of the red cells. Following Wintrobe’s^®“ criteria and classification, 
our subjects showing anemia are divided into four groups: macro- 
cytic, normocytic, simple microcytic, and microcytic hypochromic 
anemia. 

Gastric analyses and liver function studies were performed by 
methods described in previous publications from this clinic.®-’ 


Table 1. — Quantitative Data on the Red Blood Cells of 184 Alcohol Addicts. 


Group. . 

! 

No. 

of 

sub- 

jects. 

RBC in millions. 

Hgb. in grams. 

Color index. 

Size of RBC in % 
i of ma,x, normal. 

Mean. 

Variation. 

Mean. 

Variation, j 

1 

Variation. 

1 

Variation. 

Min.j 

j 

Max. 




i 

Max. 

Min. ^ 

Max, 

Uncomplicated . . . 

25 

4.81 

d.iol 

|5.48 

13.5 

11.1 

15.4 

0.98 

0.91 

1.15 


68 


Complicated .... 

159 

3.80 

1.64 

5.95 

12.1 

4.7 

18.2 

l.H 

0.70 

1.48 


61 

175 

No anemia .... 

C2 

4.58 

4.00 

5.95 

13.9 

8.6 

18,2 

1.04 

0.72 

1.37 


80 

mmm 

Auenda 

97 

3.19 

1.G4I 

3.97 

10.5 

4.7 

14.6 

1.15 

0.70 

1.48 


61 

175 


Results. We have arbitrarily designated subjects having 4 mil- 
lion or more red cells as not anemic, and all subjects having less 
than this number as having anemia. On this basis none of the 
“uncomplicated” subjects, and 61 % of the “complicated” subjects 
show anemia. In Table 1 we have tabulated in the two major 
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groups the average, as well as the minimum and maximum, red 
blood cell count, grams of hemoglobin, color index, and size of the 
red cells; the “complicated” group was further subdivided into 
those with and without anemia. The average size of the red cells in 
the two major groups js practically identical, corresponding to about 
96 cu. ii\ the color index in the “complicated” group, however, 
averaged 1.11, which is significantly greater than the average of 
0.98 in the “uncomplicated” group, and represents definite hyper- 
chromia. In Table 2 we have classified the red cells as simple micro- 
cytic, hypochromic microcjdic, normocytic, and macrocytic in tj-pe. 
The incidence of macrocytosis in botli the “uncomplicated” and 
“complicated” group was about 50%. 'WTien, hoivever, the “com- 
plicated” group is divided into those with and without anemia, 
the incidence of macrocytosis is higher in the anemic group. Further 
examination of the anemic group reveals that the incidence and the 
degree of macrocytosis, as well as the degree of hyperchromia, vary 
directly with the degree of anemia. The incidence of macrocytosis 
in the “complicated” group without anemia is, however, somewhat 
lower tlian in the “uncomplicated” group, apparently due to a higher 
incidence of simple microcytosis in the former group. 


Table 2. — Incidence of the Vakiovs Tvpes of Red Blood Cells in 184 Alco- 
hol Addicts. 



No. of 
subjects 

Hypochromic 

microcytic. 

Simple 

microcytic. 

Normocytic. 

Macrocytic. 

Group. 

No. 

%. 

No. 

%. 

No. 

%■ 

No. 

%. 

Uncomplicated 

25 

0 


2 

8.0 

11 

44.0 

12 

48.0 

Complicated 

159 

2 

i.3 

12 

7.5 

60 

37,7 

85 

53.4 

No anemia 

62 

1 

1.6 

10 

16.1 

29 

46.7 

22 

35.4 

Anemia 

97 

1 

1.0 

2 

2.0 

31 

32.0 

63 

65.0 


Table 3.— Data on the "Complicated” Ghoot of Alcohol Addicts. 

Per cent. 



No. of 
sub- 

Anemic, 

iVtcan of: 

Color Size 

Hjtjo- 

chromic Simple 
micro- micro- 

Normo- 

Macro- 

Group. 

jects. 

%. 

index. 

R.B.C. 

cytic. 

cytio. 

cytic. 

cytic. 

Polyneuritis 

69 

52.1 

1.15 

100. G 


8.6 

40.5 

50.7 

Stomatitis 

48 

75.0 

1.15 

102.1 


4.1 

35.4 

60.4 

Pellagra 

40 

65.0 

1.11 

96.5 

2.5 

5.0 

42.5 

50.0 

Cirrhosis 

30 

70.0 

1.10 

99.0 

3.3 

16.5 

26.4 

52.8 

Encephalopathy 

24 

5S.3 

1.06 

102.2 


8.3 

29.1 

62.5 

Total patients 

159 

61.0 

1.11 

101,0 

1.3 

7.5 

37.7 

53.4 

In Table 3 the “ 

complicated” 

group is 

divided into 
1 1 . 1.1 

the various 


liked diseases.* In each disease we have tabulated the frequency 
of anemia, mean color index, mean size of the erytlirocytes, and the 
incidence of the various types of erj'throcytes classified as to size. 


* As 85% of the "complicated” group had polyneuritis, we include in the pdIj- 
ncuritic group only subjects hairing polyneuritis -nrithout other sl.ated complications. 
In the other sub-groups listed in Table 3. subjects are included irrespective of the 
presence or absence of another listed disease. 



BIANCO, jolliffe; anemia of alcohol addicts 417 

The incidence of quantitative anemia in the listed diseases varies 
from 52.1% in the subjects having only polyneuritis to 75% in the 
subjects having stomatitis. The average size of the red cells in the 
whole “complicated” group is slightly greater than normal, corre- 
sponding to 96 or 97 cu. fx. This is also true for the various sub- 
groups except the pellagrins and cirrhotics whose red cells average 
slightly below the upper limits of normal, corresponding to 92 and 
94 cu. fx., respectively. The averages of the color indices in all five 
sub-groups show hyperchromia. The incidence of macrocytosis 
varies from 50% in the pellagrins to 62.5% in the “encephalopaths.” 
The combined incidence of normocytosis and macrocytosis is greater 
than 90% in all groups except in that having cirrhosis, where this 
figure totals 79.2%. It is in this cirrhotic group that microcytosis 
'was most frequently present, occurring apparentlj’- at the expense 
of normocytosis; this finding we ascribe to the higher incidence of 
gastro-intestinal bleeding in this group. 

Achlorhydria was found but once in the 25 “uncomplicated” 
subjects. In the “complicated” group achlorhydria was present in 
48.7% of the 119 subjects tested. Joffe and Jolliffe® reported in 
detail on 105 of these subjects in their study of gastric acidity in 
alcohol addicts. The additional 14 subjects in no way alter the 
findings in that study. There is no apparent relationship between 
achlorhydria and macrocytosis in these “complicated” alcohol 
addicts, as macrocytosis occurred in 43% of those having achlor- 
hydria and in 52% of those having free acid. There was also no 
apparent relationship between the degree of anemia and achlor- 
hydria, as those having achlorhydria had an average erythrocyte 
count of 3,830,000, While those having free acid had an average 
count of 3,600,000 red cells. 

In this study, we have arbitrarily selected the degree of bromsul- 
phalein retention at the end of 30 minutes as an index of liver dys- 
function. None of the subjects in the “uncomplicated” group 
showed a retention of the dye as great as 25%; average 9%. In the 
“complicated” group 48 of the 99 subjects tested showed a dye 
retention of 25% or more; average 30%. Macrocytosis occurred 
in 52% of the group showing a dye retention of 25% or more, as 
compared with a 58% incidence of macrocytosis in those having 
a dye retention of less than 25%. 

In this study, our criteria for the diagnosis of cirrhosis of the 
liver require that the ascites cannot be explained on another basis 
and that visible lateral abdominal veins be present. Our cirrhotic 
group thus includes only those having liver failure. We have, 
therefore, considered separately those subjects having and not • 
having an enlarged liver. In the “complicated” group 54% had 
an enlarged liver, 47.1% of whom had macrocytosis; however, 61% 
of the “complicated” group whose liver was not enlarged also showed 
macrocytosis. 
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In the blood smear examination the outstanding finding was the 
lack of unusual qualitative changes, except occasionally in subjects 
having a considerable anemia. The red cells as a rule were of uni- 
form size, and if no quantitative measurements had been done one 
would not as a rule have called the cells macrocytic. There was a 
notable lack of anisocytosis, and evidence of regenerative changes 
was rare. The cells did appear in most instances to be well filled 
with hemoglobin. 

Discussion. It has been shown in this study that anemia is not 
likely to be found in “uncomplicated” alcohol addicts, but was 
present in 61% of 159 alcohol addicts having the various named 
diseases. Macrocytosis of some degree, however, occurred in 48% 
of the “uncomplicated” group, an incidence only slightly less than the 
53% found in the “compUcated” group. In two diseases common in 
alcohol addicts, namely, cirrhosis of the liver and pellagra* (in the 
alcohol addict), macrocjdosis has been frequently reported. In the 
subjects having liver cirrhosis 'Wintrobe^®'* attributed the anemia 
to the inabilitj’’ of the liver to store the necessary hematopoietic 
principle. While Wintrobe did not state the incidence of alcoholism 
in his cirrhotic patients, about 65% of those reported by Rosenberg 
and Walters^^ were known alcohol addicts. That our figures are 
not peculiar to our laboratory or our group of patients is evident 
from the fact that in our pellagrins the incidence of anemia and 
macrocytosis, and the degree of hjqierchromia, is practically identical 
with that reported by Spies and Chinn.*^ The incidence of 53% 
of macrocytosis in our subjects wdth liver cirrhosis is lower than that 
reported by Rosenberg and Walters, and higher than the incidence 
reported by Wintrobe.^**’ Our figures, therefore, confirm j;he high 
incidence of macrocytosis in alcohol addicts having pellagra or liver 
cirrhosis. 

We hesitate, how^ever, to attribute the macrocytosis or macro- 
cytic anemia of our alcohol addicts, either in those having or not 
having liver cirrhosis, to inability of the liver to store the necessary 
hematopoietic principle. Our reasons for this belief include the 
following: 1, Wintrobe’s'®^ observation that mild or moderate 
cirrhosis is not accompanied bj'’ macrocytic anemia. 2, The inci- 
dence of macrocytosis is no higher in patients having clinical cirrhosis 
than in those having the other named diseases, or even very much 
higher than in alcohol addicts wdthout recognized somatic stigmata 
of alcoholism. 3, The incidence of macrocytosis is no higher in 
patients having the greater degree of liver dysfunction than in those 
having the lesser degree, and is no higher in those having enlarged 
livers than in those whose livers were not enlarged. 

That the hjqierchromic macrocj4ic anemia of alcohol addicts is 
not due to marked reduction or absence of an intrinsic factor as in 

* In endemic Southern pellagra most observers*-'* report the anemia, when pres- 
ent, as microcytic. 
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Addisonian pernicious anemia seems definite. The reasons for this 
belief include the following; 1, Liver extract or gastric mucosa is 
not necessary as a rule to produce a remission. In our cases a good 
diet without liver or kidney, plus vegex,=^ brewers’ yeast* or liver 
residue lacking the antipernicious anemia factorf in naost subjects 
relieves the anemia within a short time. 2, The anernia is associated, 
more often than not, with free acid in the gastric contents. 3, 
Spies and Payne^® have reported that the gastric juice of alcohol 
addicts having pellagra will produce a reticulocyte response in 
patients in a relapse of pernicious anemia. 

We are not prepared to state definitely the cause of the macro- 
cytosis in these subjects, even though alcohol addiction is a factor 
common to all subjects studied. That it is due to alcohol 'pcr sc 
seems to us to be untenable in view of the fact that such diseases 
as pellagra, polyneuritis and cirrhosis of the liver occurring in alcohol 
addicts are now quite generally believed to be due not to the direct 
action of alcohol but to associated factors. A history of an irregular 
or more often of a definitely inadequate diet over varying periods 
of time was almost a constant finding in our hospitalized subjects. 
We are therefore inclined to relate the macrocytosis to an extrinsic 
deficiency of some necessary hematopoietic principle required to 
maintain normocytosis. 

Siunmary and Conclusions. A quantitative study of the red blood 
cells in 184 cases of alcohol addiction is reported. Of these subjects, 
159 were “complicated” in that they had, in addition to alcohol 
addiction, one or more of the following diseases: polyneuritis, 
pellagra, “alcoholic” stomatitis, “alcoholic” encephalopathy, or 
liver cirrhosis; 25 of these subjects were “uncomplicated” in that 
they had none of the above listed diseases or other recognized 
stigmata of chronic alcoholism. 

In our subjects, quantitative anemia did not occur in the “uncom- 
plicated” group, but was present in 61% of the “complicated” 
group. However, macrocytosis was present in about 50% of both 
groups. Macrocytic anemia in these alcohol addicts was not limited 
to subjects manifesting pellagra or cirrhosis of the liver, but occurred 
as well, and in about the same frequency, in subjects having poly- 
neuritis, “alcoholic” stomatitis, and “alcoholic” encephalopathy. 
There was also no correlation between the frequency of macrocytosis 
and achlorhydria, severity of liver damage, or the presence of an 
enlarged liver. In view of these findings we are inclined to regard 
the macrocytosis of the alcohol addict not as a manifestation of 
inability on the part of the liver to store a hematopoietic principle 
but as an extrinsic deficiency of some necessary hematopoietic 
substance required to maintain normocytosis. 

* Courtesy of Vegex, Inc., New York. 

t Courtesy of Lederle Laboratories, Inc., New York. 
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CONVULSIVE (PENTAMETHYLENETETRAZOL) SHOCK 
THERAPY IN DEPRESSIVE PSYCHOSES. 

PRELnyONARY REPORT OF RESULTS OBTAINED IN TEN CASES.* 

By a. E. BeNnett, 

ASSISTANT PROFESSOR OF NEUROPSYCHIATRY, UNIVERSITY OF NEBRASKA, 

OMAHA, NEB, 

(From the Psychiatric Department of the Bishop Clarkson Memorial Hospital.) 

Results obtained by conmlsive shock therapy in schizophrenic 
psychoses have been so impressive that I decided to try a modified 
treatment upon a case of depressive psychosis. Encouraged by 
excellent and immediate response, I treated 9 other cases with very 
favorable results. Since, hitherto, methods of shock therapy suc- 
cessful with schizophrenia have not succeeded with the depressive 
psychoses, and since almost no similar reports appear in the litera- 
ture, the 10 cases ivhich are the basis of this preliminary report 
should be of interest. 

Meduna® first used convulsive shock therapy in schizophrenia. 
Acting upon the observation that convulsive states and the schizo- 
phrenic process were apparently biologically incompatible, he 
perfected a method of inducing convulsions by means of a camphor- 
like preparation, pentamethylenetetrazol. He has reported results 
obtained in 74 chronic schizophrenic patients with a disease of 2 
to 3 years’ duration: 39% were cured; 15% improved; and 46% 
were unchanged. 

Ellery- after a personal visit to Meduna’s clinic quotes results 
in 110 schizophrenic patients: 80% of early cases obtained good re- 
missions, but patients ill longer than 4 years failed to obtain any 
good results. Friedman^ recently quoted Meduna’s 110 cases: 90% 
of cases treated during the first year of the disease were improved 

* Presented before Missouri, Kansas Neuropsychiatric Association. Kansas City, 
Mo.. February 15, 1938, and as part of exhibit American Psychiatric Association 
and American Medical Association, June, 1938. 
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(this is a 16% increase over Ellery); while less than 8% of cases of 
3 or more years’ duration showed improvement. 

These results are distinctlj’’ encouraging and at least equal to the 
best results reported from insulin shock therapy in early cases. It 
may be that convulsive shock therapy, because of its simplicity 
and apparent relative safety, may replace insulin shock therapy. 
Personally, I still prefer insulin shock therapy in undernourished, 
acutely excited and paranoidal types of schizophrenia; but am using 
pentamethylenetetrazol for the well nourished, catatonic, hebe- 
phrenic and depressed types. 

Because of the encouraging results obtained from insulin shock 
therapy in schizophrenia, attempts were made to relieve depressive 
psychotic patients, with discouraging results.^ Furthermore, in all 
previously tried chemical, endocrine or shock therapy methods 
such as hematoporphyrin, estrogenic, testicular or pituitary hor- 
mones, fever therapy and narcosis, no consistent effect in shortening 
the course of depressions has been observed. 

It Avas decided to try the effect of pentamethylenetetrazol shock 
therapy upon a chronic resistant agitated case of depression. The 
almost immediate, abrupt termination of this very severe depressive 
psychosis (Case 1) led to further experimentation. The extraord- 
inary improvement in 10 consecutive patients suffering from various 
types of depressive psychoses was a unique therapeutic experience 
to me and forms the basis of this preliminary report. The observa- 
tions to date with the use of convulsive shock therapy in chronic 
agitated and stuporous types of characteristic depressed affective 
disorders lead me to believe that we may now have a potent agent 
for terminating these distressing mental states. 

There is practically nothing in the literature so far upon convul- 
sive shock therapy in depressive psychoses. Schachter® noted 
improvement in 2 cases of hysteria, 4 anxiety states and 3 depressed 
patients, as well as schizophrenics that he treated with subcutaneous 
injections of cardiazol (pentamethylenetetrazol). He states that 
the psychoneurotic patients after use of cardiazol established a better 
rapport for psychotherapy; he feels that the shock produced a cessa- 
tion of the anxiety state since his patients were immediately relieved 
of fear. SchonmehP® in using cardiazol as a means of differentiating 
hj'^sterical convulsions from true epilepsy noted that its use bene- 
fited patients suffering from dazed, stuporous or “Dammerzustand” 
states. 

Montassut and Lemaire® treated depressed states with poly- 
camphosulphonates in non-shock doses. They found that many 
depressive symptoms in milder cases disappeared, but the profound 
depressives were apparently not improved. 

The folloAving report is based entirely upon results obtained 
by pentamethylenetetrazol shock therapy in cases that were all 
essentially affective depressive psychoses. None of these patients 



422 bejcisEtt; shock therapy ix depressive psychoses 


showed schizophrenic features; 4 were severe involutional melan- 
cholic tj’pes and the remainder were manic depressive depressed 
tj^pes. Uniformlj' excellent results have been obtained in all these 
cases to date. All patients appeared completely relieved of the 
depressive features of the psychosis within 2 weeks after treatment 
was begim. No complications from the treatment occurred in any 
of these patients, yet 3 were past 60 years of age and 1 past 57. 

Method. All patients were given exhaustive general physical and 
laboratory studies, including electrocardiographj^ prior to shock therapy. 
Our method of treatment consists of routine aUmlinization throughout the 
course to facilitate convulsions. Intravenous injections of pentamethylene- 
tetrazol, 3 to 12 cc., were given every 2 or 3 days of an average coinse of 
5 commlsive shocks. 

Precautions against possible fracture or dislocations are taken b 5 '' bandag- 
ing the head and jaw before treatment and by loosening bed clothing to 
avoid entanglement of the limbs. Tongue and lips are protected by several 
cotton dental rolls bound with bandage, inserted between the teeth at the 
onset of the commlsion. No preliminarj' explanation of the treatment was 
given the patients. An attempt was made to reassure the patient and avoid 
arousal of undue apprehension. The indmdual intravenous injections were 
given as quickly as possible. Occasionallj’’, the patient failed to commlse 
from the initial injection. If this occurred an immediate second dose 
larger than the first was given. The depressed patient who failed to go 
into a commlsion was left in an agitated apprehensive state for the remainder 
of the day or until the next treatment. We considered this an unfavorable 
reaction. 

Immediately following the commlsion and passing of the stupor, 
patients were urged to enter into ward actii’ities. As a rule the 
patient appeared less tense, relaxed and was amnesic for events just 
preceding the treatment. The delirious reaction seen in the schiz- 
ophrenic patient after commisive shock therapy was strikingly 
absent in this series. At times the patient awakened in a jocular 
euphoric mood or made remarks such as “I've come to life”; “I^diere 
am I, things are all changed, more natural”; “I am younger again,” 
and so on. For the remainder of the day patients became more 
interested and less agitated. Gradually a return to the abnormal, 
emotional, tense state occurred in about 24 to 36 hours; but after 
the second, third or fourtli injection, the excess anxiety or depression 
seemed to disappear. Some patients displayed perfectly normal 
emotivity at the end of treatment; some had residual mild anxiety 
states and one reacted to a hypomanic excitement for a time. 

The psycho-physiologic reactions of such a drastic shock therapy 
upon the organisms are not as yet in any way understood. The 
profound circulatory shakeup may be responsible for altering cere- 
bral functioning. On the other hand, the drug may act directly 
upon tlie autonomic centers of the brain. The conmlsion is prob- 
ably a symptomatic expression of the profoimd biochemical cellular 
metabolic reaction and not necessarily an essential factor in produc- 
ing the change in the affective tone. IMiether organic changes occur 
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in the brain from its use no one can tell as yet. It appears that we 
may be inducing physiologically in these cases something equivalent 
to the more hazardous and radical prefrontal lobotomy of Moniz'^ 
and Freeman and Watts.^ Pentamethylenetetrazol action is similar 
to that of camphor, stimulating vasomotor and respiratory centers. 
In excessive dosage convulsions are produced resembling picrotoxin 
poisoning. 

Psychologically, the][mechanisms of shock therapy offer an inter- 
esting possible explanation. In cases of severe depression such as 
those here described, the patient develops the delusion that he is 
chiefly responsible for a great many ills and griefs, even for crimes. 
In all our cases strong self-condemnatory feelings of guilt were 
present; in several cases, patients accused themselves of murder, 
loathsome and wicked acts, responsibility for national, social, and 
family evils. Several expressed the wish to die, one or two had 
attempted suicide. Case 9 desired to have a prefrontal lobotomy 
performed, hoping for a fatal outcome. According to Menninger® 
this conscious wish to die is not entirely genuine, but is a fantasy 
representing a wish for punishment. The death instinct is never 
conscious but is manifested indirectly. 

This demand of the conscience for punishment was satisfied by the 
first and subsequent shock treatments. Although the patient 
received no previous explanation of the shock therapy, he retained 
unconscious memory of the pain, as shown by requests not to be 
subjected to later treatments. But having undergone the painful 
convulsive therapy, he has approached death psychologically, has 
suffered punishment, has, as it were, proved himself willing to take 
punishment. His conscience is then freed ; and he can allow himself 
to start life over again free from the compulsive pangs of conscience. 

We consider this type of therapy potentially dangerous and not 
applicable to casual home or general hospital treatment. It should 
be given only in a well equipped psychiatric department with experi- 
enced psychiatric nursing supervision. 

The essential facts concerning the patients treated follow: 

Case Abstracts. Case 1. Mrs. J. F., aged 45, had been hospitalized 
143 days on account of a severe depressive psychosis. Three members of 
the immediate family had been psychotic and had become permanent State 
hospital patients. Prior to present illness the patient had an overactive, 
elated reaction, following a divorce. “Suddenly I felt a pressure in my 
chest and became depressed. I knew Fd been cursed.” She became very 
agitated, self-condemnatory and expressed suicidal ideas. Mter admission, 
the patient became more agitated and paced the halls: “Call the police, 
I’m a bad woman. I’m cursed — I have to live in eternal torment. I can 
never rest. I must give myself up— I’m doomed!” For over 2 months the 
patient did not talk or respond in any way, became careless of excreta, 
crawled on the floor and frequently attempted suicide. Commitment 
papers were arranged for State hospitalization and a grave prognosis given. 

At this time convulsive therapy was begun. After the first shock the 
patient was for a short time responsive and stated; “I feel I am coming to 
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life.” .Wter the second shock; "I want to get up and dress.” She also 
ate m the dining room. After the third and last shock she stated; “I feel 
so good— I don't know what happened, but isn’t it wonderful? I can talk, 
walk and eat. You have performed a miracle. I don’t know how you did 
it, but I’ll never forget it.” 

The patient merged into a hjTiomanic state for several weeks, then was 
disimssed from the hospital and has made a good social adjustment. 

Case 2. Mr. F. S._, aged 57, had been hospitalized 527 daj'S, suffering 
from apparently an intractable tiiie of involutional melancholia. The 
patient, a bachelor, had an unusually marked mother-fibcatioh. Following 
a conflict over a possible marriage,' anxiety symptoms developed with a 
minor colon dysfjmction. Rapidly a severe hjnpochondriacal depression 
developed, requiring special nursing care. The patient refused food, was 
spoon and tube fed; usually behaved in an infantile manner, was constantly 
tense, noisy and tearful and at times careless of e.vereta, Man}^ somatic 
delusions were present concerning the eyes, bladder, bowels and genitalia. 
“I’m going blind. I’ve lost m3' manhood, m3’- testicles are gone. hl3' 
bladder is weak. I have to go to the toilet 25 times a night.” At times para- 
noid trends were marked; often profane and imlgar in speech, he required 
frequent seclusion. 

All attempts, even noth special nurses, to interest the patient in activities 
failed, as did ps3'chotherapeutic approach. A A'ariet3' of treatment pro- 
cedures were tried: S3Tnptomatic sedation, packs, hydrotherapj', hemato- 
porphyrin injections, insulin shock therapy (27 shocks), fever therapy (9 
treatments), testosterone and antuitrin injections, 3 weeks of continuous* 
narcosis and benzedrine sulphate. All were ineffectual in improinng the 
mental state, but a 40-pound weight gain resulted from insulin therapy. 

After about 3'ears of such failure, convulsive shock therapy was begun 
and improvement followed the first commlsion. The patient dressed him- 
self, was less tense and began to take an interest in his personal app^rance. 
In about 36 hours after the first injection, relapse occurred, but within 16 
days after the first injection the patient was going outside the hospital 
unaccompanied. Six shocks were given at S-daj' interv’als. The patient 
became entirel}' cooperative, took an interest in other patients, became 
friendly -with nurses, and gradually gave up his resistant paranoidal ideas 
and somatic complaints. Prior to dismissal, he attended to business affairs 
and made plans to resume his business. He was dismissed with good insight 
22 da3’-s after the last shock and has resumed full charge of his business. 

Case 3. Miss R. F., aged 28, foUoning disappointment in a love affair 
and fear of pregnancy, rapidly developed a depressive psi'chosis. The 
patient’s sister had had a very simUar ps3'chosis requiring about 9 months 
psychiatric treatment. The patient was admitted about 1 week after the 
onset, because of suicidal attempts. An extreme^ apprehensive, agitated 
reaction with self-accusatoiy delusions was present. She believed she was 
pregnant, had si’philis, and had killed her family. She stated she was 
responsible for the Sino-Japanese War. Ideas of reference were prominent: 
that nurses called her a loathsome character, and were spies; that news- 
papers publicized her record, and so on. Close observation was required 
because of frequent attempts at self-harm. Much sedative and pack therapi' 
was necessary to control agitation. . . c 

Insulin shock therap}' -with 6 h3T)0gl3’cemic shocks was given at nrst, 
without apparent benefit. Convulsive shock therap3'' was_ begun 3S da3s 
after her admission. Six reactions at 3-da3' inter\’als were given. _ One good 
da}' followed the first reaction. After the third shock the patient began 
spontaneous occupational activity, wrote tetters and cooperate pp'cncy 
therapeutically'. A mood of mild elation followed the sexth treatment. 
After a period of 2 weeks of psychotherapy', the patient was dismissed uitii 
very’ good insight. 
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Case 4.— Miss R. B., aged 37, developed a reactive depressive psychosis 
apparently precipitated by a disappointment in love. The patient had 
had a previous depression at 21 years; off work 1 year, she was not hospi- 
talized. The mental status was characterized by marked anxiety; fear 
of cancer because of weight loss; tearfulness; desire to die; and self-accusa- 
tory delusions: “I am unfit to associate with others— the most wicked 
person on earth— can never get Avell— I’m going mad. I’m dirty and filthy,” 
and so on. Attempts to ventilate the patient’s problem only made self 
accusations worse. 

A course of hematoporphyrin injections made no change in the mental 
state. Convulsive shock therapy was given. The patient failed to react 
by convulsions in about half the shocks. After these injections, more 
apprehension was present. But after 4 good convulsions, all evidence of 
severe depression disappeared. A mild, anxiety state persisted, which was 
amenable to psychotherapy. The patient was dismissed 3 weeks after 
shock therapy was begun, in good condition. 

Case 5. Mrs. A. L., aged 60, was admitted in an acutely agitated 
stuporous state of 2 months’ duration. Worry over economic and drouth 
factors on the farm seemed to start loss of sleep, anorexia and extreme agita- 
tion that culminated in an attempt to drown herself in a horse tank. The 
patient maintained a constant state of tearfulness, usually was mute and 
required spoon and tube feeding. Extreme self-accusation centered about 
ideas of an abortion in early life, with notions everything was gone— “family 
ruined, let me give myself up. I’ve made all the people sick. _ I’m so terrible. 
My son has gone crazy,” and so on. At times the patient lay around 
on the floor and was careless of excreta. 

During 2 months’ observation, a course of theelin, 10,000 units dosage, 
and hematoporphyrin had been tried without improvement. The condition 
appeared to be growing worse. Convulsive shock therapy was begun. Five 
convulsions were induced at 3-day intervals. After the first convulsion, 
the patient fed herself for the first time. After the second shock, occupa- 
tional activities were begun. The patient appeared completely relaxed 
and wrote letters to the family. From then on she became sociable, pleas- 
ant, smiled about everything and attempted to cheer up other patients. 
Describing her past worries as unimportant, she showed completely normal 
emotional reactions and was dismissed completely cured, 25 days after 
shock therapy was begun. 

Case 6. Mr. T. Me., aged 64, became disinterested in work after 
financial reversals and an attempt to start business in a new location; he 
went to live with a son. Paranoidal ideas of his son’s trying to get rid of 
him developed. Agitation, insomnia and suicidal threats caused his admis- 
sion to the psychiatric ward. The mental reactions were characterized 
by agitation, apprehension, suspicion pd refusal to adjust to any activities. 
He talked about an unliappy home life, past reversals and fears he would 
be poisoned or sent to the State hospital, since no one was interested in 
helping him. Numerous somatic delusions were present. He thought 
everyone about him had syphilis. 

After 12 days of symptomatic treatment no evidence of improvement' 
was noted and convulsive shock treatment was begun. The patient was 
extremely apprehensive over the treatment. Four convulsive shocks were 
given at 3-day intervals. After the first shock the patient j oked and became 
less tense, fie continued fearful of each injection but entered into ward 
activities, became jocular and no longer delusional. Because of angina-like 

” 'ving the fourth injection, no more shocks were given. Elec- 

■■■ ■ ■ u" 1 ■■ tracings were normal. The mental reactions continued 

normal and the patient was dismissed apparently well, 2 weeks after shock 
therapy was begun. 
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Case 7. Mrs. E. F. C., aged 49, after a series of emotional shocks and 
a guilt conflict over a prolonged sexual problem, became depressed. Ideas 
of reference— self accusations and a progressive paranoidal trend— had been 
present for over a j-^ear. Because of loss of interest, brooding, withdrawal 
from active contacts and suicidal threats the patient was brought to the 
hospital. 

Under obsen^ation for 30 days, during which time active estrogenic 
therapy was carried on, the patient continued to react vdth almost con- 
stant anxious and depressed attitudes. A strong religious drive with ideas 
of having committed the unpardonable sin, self-accusation over her recent 
marriage, vith delusions of persecution referred to the husband’s relatives, 
characterized the mental content. Somatic delusions related to syphilis 
and the pelvic organs were also present. 

Comnilsiye shock therapj'^ was adidsed; the patient reacted to commlsions 
with each injection. After the third injection, the patient began active 
occupational interests, laughed at jokes, and stated her past ideas were like 
a dream. Normal letter writing was begun; the patient accepted the 
treatment as beneficial and lost aU CAridence of former despondency. After 
the sixth injection the patient appeared entirely well. Two more weeks, 
hospital obsen'ation for reeducative psjmhotherapy was carried out and the 
patient dismissed. 

Case 8. Mrs. L., aged 35, had had a depressive breakdown at 21 years 
of age; gave up teaching for 9 months, and recovered. The present attack, 
of 4 months’ duration, had begun after the death of her father. Psychogenic 
conflicts oA^er a childless marriage, incomplete sexual adjustment and fear 
of pre^ancy were also present. Pro^essive loss of interest, agitation, 
insomnia and self condemnatory ideas Asdth suicidal threats caused hospital- 
ization. The mental status was characterized by extreme agitation, and 
apprehension Avith panics that required sedative pack therapy and seclu- 
sion: “I can’t stay here— no one can help me— I’m losing my mind— I’m 
responsible for my father’s death," and so on. Two weeks’ sjTnptomatic 
sedatum therapy, hydrotherapy and all attempts to establish a rajiport or 
to interest the patient were unavailing. Exceeding^ close observation Avas 
necessary on account of suicidal threats. 

ConAUilsive shock therapy was begun. After the first conAuilsive seizure 
the patient dressed spontaneous!}’’, appeared relaxed and Avas cheerful in 
the afternoon. She stated that she “felt good." Slight relapses to the 
previously tense and agitated states occurred. After the second seizure, 
the tenseness and agitation again disappeared. The patient gradually 
became more and more cooperatNe in occupational and recreational therapj% 
The self-accusatory ideas disappeared and a constructNe future program 
was planned. The patient was dismissed entirely well 48 days after shock 
therapy was begun. 

Case 9. Mr. W. S., aged 30, had a bad family historj' of depressive 
states. , The patient had had tA\'o preAuous depressiye attacks lasting 8 
months to 1 year and in the last one had attempted suicide by gas poisoning. 
Following this, the patient had adjusted fairly well but had never recoA’cred. 
One month prior to hospitalization he became acutely depressed and again 
attempted suicide. He also attempted to persuade a neurosurgeon to per- 
form a prefrontal lobotomj^ hoping for a fatal outcome. Under obsen'a- 
tion the patient was extremely restless, constantly complaining, appealing 
for help and threatening suicide. In panic states— “I can’t stand it, pA’c 
me a shot, knock me out, I'm losing my mind” — sedatiA-e packs were 

necessary. ... . mi f 

ConAUilsNe shock therapy was started and 7 injections giA-en. Ilie patient 
became relaxed and, after the second injection, cooperated Ai;ell vath occu- 
pation. Gradual improvement followed each injection. Financial stnn- 
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gency and an unstable ■wife along with the patient’s insistence that he was 
able to return to work led to his dismissal against advice. Following dis- 
missal the patient found he had lost his position and when last seen was 
reacting at the level of an anxiety neurosis. The intense depressive features, 
however, seemed entirely gone. This was an incomplete recovery and the 
poorest result obtained of the entire group; yet, a definite and marked 
improvement, to a point that ps3’'chiatric hospitalization was no longer 
necessary, followed the con-vmlsive therapy. 

Case 10. Mrs. B. E. H., aged 65, had been under treatment for 4 
months in a psychiatric hospital in 1935 and 1936 on account of an agitated 
depression. This was characterized by ideas of self unworthiness, “lost 
soul,” unpardonable sin and suicidal desire. Removal of focal infection, 
hematoporphyrin injections and estrogenic therapy along with symptomatic 
sedation resulted in an apparent improvement sufficient to permit the 
patient to adjust outside an institution, but complete recovery did not 
occur. The patient’s daughter gave up school teaching to care for her. 
Frequent long trips were taken, but the patient never resumed social activi- 
ties or charge of her household responsibilities. After 2 years there was no 
e-vddence that the depression would disappear. 

The patient was returned for pentamethylenetetrazol shock therapy. 
Improvement followed each convulsive seizure and a mild hypomanic 
reaction occurred after the first three shocks. She developed active interest 
in the ward activities, and is still under hospital observation but the im- 
provement seems to be following as noted in the other patients. 

Comment on All Cases. The consistent change in the affects in all 
10 of these severelj'’ depressed patients following convulsive shock 
leaves but little doubt that the treatment was responsible for the 
change. 

A number of recommended therapies for depressive states (includ- 
ing insulin shock therapy) had been tried in the majority of these 
cases without influencing the course of the depression in any case 
before convulsive shock therapy was instituted. 

The regularity of improvement within 2 weeks after penta- 
methylenetetrazol treatment was begun, even in severe types in 
the presenile period (Cases 2, 5, 6 and 10), speaks for the specificity 
of the method. 

While we regard the method as potentially dangerous, particu- 
larly in the aged cases, no complications have resulted. We believe 
this treatment should be administered only under efficient psychia- 
tric hospitalization and nursing protection. In older patients, 
careful investigation of cardiovascular function should precede 
therapy, which should not be instituted in cases showing myocardial 
or vascular disease. 

We cannot explain the mechanism of recovery in these cases, 
but it is undoubtedly physiologic in nature and not psychologic. 
The circulatory change in the cerebrum resulting from the convul- 
sions seemed to have some direct effect upon the emotional centers 
of the brain, alleviating anxiety and depression. The effect seemed 
strikingly similar to that described by the authors recommending 
prefrontal lobotomy. 
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Sufficient time has not elapsed to determine delayed after-effects 
of the treatment or incidence of relapses. As far as" could be deter- 
mined, the recovered patients continue to be stable and normal. 

Conclusions. Ten consecutive severe depressive psychotic patients 
have all been relieved by pentamethylenetetrazol shock therapy. 

This method has more consistently shortened the depressive 
psychosis than any method heretofore described. 

It is probable that the profound temporarj'- change in cerebral 
circulation from induced convulsions alters physiologically the 
pathologic anxiety and depressive affective reactions. The result 
obtained is not entirely psychologic. 

This method should be given further experimentation. It appears 
to be reasonably safe, even in older patients, but careful cardio- 
vascular examination should precede its use. Its potential danger 
precludes its use for the present in general practice. It should be 
given only in well equipped psychiatric departments under skilled 
medical and psychiatric nursing supervision. 

This treatment offers considerable hope of rapidly relieving the 
legions of suffering melancholiacs. There is also reason to believe 
the method may likewise become useful in severe anxiety psycho- 
neuroses. 

Eleven more patients, a total of 21 seriously depressed, have undergone conmlsive 
shock therapy up to June 1, 1938. All of these showed marked improvement within 
2 weeks after convulsive shock treatment began. Eight patients were past 55 years. 
No treatment complications were observed. One of involutional type had been a 
State hospital patient for over 2 years. All made social or complete recoveries. 
One relapsed in an acute manic excitement and was committed to a State hospital. 
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Pavlov and His School. The Theory of Conditioned Reflexes. By 
Professor Y. P. Frolov, M.D., Member of the All_ Union Institute of 
Experimental Medicine, Moscow. Pp. 291; 27 illustrations. New 
York; Oxford University Press, 1937. Price, S4.00. 

Pavlov’s “Lectures on Conditioned Reflexes” has been so widely read 
even by those outside the scientific field and it covers the subject so clearly 
and adequately, that the indication for this early review of the material 
may well be questioned. The bulk of Dr. Frolov’s book constitutes such 
a review and offers at least a partial answer to the query. In the new_ light 
which the later work of Pavlov and his school has throivn upon the inter- 
pretation of their older results such a reappraisal finds its best excuse. 
For most readers, however, the last chapter, an admirable essay m biog- 
raphy, is the part of the book that will be reread, for the sake of which they 
will not grudge it shelf room beside the work of the master who inspired it. 

G. McC. 


The Anemias. With Special Reference to Pernicious Anemia and the 
Use of Liver Extracts and Supplementary Factors in the Treatment of 
Anemias. Supplement. Blood Morphology in Diagnosis. A Series of 
Six Articles Reprinted from The Physician’s Bulletin. Pp. 98; 7 colored 
plates. Indianapolis: Eli LiUy and Company, 1938., 

This anonymous booklet has obviously been prepared by or with the 
help of a trained hematologist. It presents much useful and apparently 
accurate information, several good colored plates of characteristic blood 
smears, a section on diet in the anemias, and tables of standards and 
differential diagnoses. The advertising in the text, apparently essential 
to a “house publication,” is limited to a comparatively few pages. 

E. K. 


Pediatric Surgery. By Edward C. Brenner, A.B., M.D., F.A.C.S., 
Director of Surgery, Riker’s Island and Detention Hospitals; Attending 
Surgeon, Midtown Hospital, etc. Pp. 843; 293 illustrations. Phila- 
delphia: Lea & Febiger, 1938. Price, $10.00. 

This volume, in which the author was assisted by well known workers in 
special fields, emphasizes the surgical lesions of pediatric practice. Special 
attention is given to diagnosis, indications for operations and end-results. 
In numerous instances operative procedures are discussed in detail and the 
important facts in regard to preoperative and postoperative treatment are 
thoroughly reviewed. The volume omits orthopedic conditions and opera- 
tions for “these are well considered in many textbooks.” The work is 
essentially in amplification of the author’s lectures at the New York Post- 
Graduate Medical School of Columbia University. 

There are 9 parts and 51 chapters covering nearly the entire field of 
general surgery. It may well be wondered at first, when so much of the 
diagnostic and therapeutic portion of the volume is a reiteration of material 
found in standard textbooks of surgery, why it should all have been included 
in this volume? However, the subject matter in this form of presentation 
reads so well that the Reviewer feels justified on the whole in commending 
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the method ot presentation. Here and there in the text statements ate 
made ■which are not in agreement ■with the Re\'iewer’s surgical opinions. 
An in^ance of this is in the discussion of the “ Choice of Incision” for acute 
appendicitis. There are many surgeons who prefer the pararectus incision 
for chrome appendicitis, but prefer the McBumey incision for acute apnendi- 
citis. 

The work is voIuininousl 3 ' illustrated with good clear illustrations. 
Occasionally an illustration appears to have been made from some one past 
the pediatric age, as in Figure 130. 

Although the work is in reality a textbook of surgerj' it includes so much 
that it is of practical value in the treatment of surgical diseases of children 
that it should prove a valuable addition to surgical practitioners." 

I. R. 


Die Storitxgex der Sexualfunktiox bei M.\nx uxd Weib. vox Dr. 

Ludwig Chlivacci, Wien, hlit einem Geleitwort von Prop. Dr. Otto 

PoTZL. Pp. 146. Wien: Franz Deuticke, 1938. Price, Paper, hi. 4.60; 

Bound, hi. 5.40. 

This monograph should prove to be indispensable to those plmicians who 
are called upon to deal with functional sexual difficulties, as diagnosis and 
therapj' rest on the firm basis of ph3'sioIogj^ and patholog3'. The author 
purposel3’ avoids the ps3'choanal3d,ic pitfalls of ps3'cho-sexual disturbances 
and ver3’- wisely states that the organic-ph3'siologic basis of these dis- 
turbances must first be recognized and evaluated before the problem is 
approached from the ps3'cho-therapeutic xfiewpoint. B. H. 


A Text-book of Pathology. Edited b 3 ' E. T. Bell, hl.D., Professor of 
PathoIog 3 ' in the tlniversiti’ of hliimesota, hlinneapolis, hlinn. Pp. 894; 
412 illustrations and 2 colored plates. Third Edition, enlarged and 
thoroughl 3 ' reiised. Philadelphia: Lea & Febiger, 1938. Price, .$9.50. 
Ix this third edition there are 127 more pages, more references ha^'e been 
added, and there are 62 excellent new illustrations. The general plan of 
the previous editions has been retained, but Tensions in the text have been 
made tliroughout. The presentation is S 3 ’stematic and clear, heaiy print 
attracts the eye to the important headings, and illustrations derived from 
the practice of pathology’ are ver 3 ' comincing. These modifications should 
greatty increase the usefulness of this textbook in fulfilling the aims of its 
author to furnish students of patholog 3 ’’ m’th a sound basis for clinical 
medicine. I- "• 


The Truth Asoirr Childbirth. La 3 ' Light on Maternal iMorbidit 3 ' ai^ 
i\IortaIit 3 '. B 3 'Axthoxi' M. Lunonci. Pp. 294. New Lork; E. P. 
Dutton & Co., Inc., 1938. Price, S2.50. 

The author, a well known sociologist of England, advances in this 
book the theoy that childbirth should not be regarded in other than the 
light of a conscious^' pleasant experience. In developing the thesis he 
discusses the factors which have influenced a state of mind among women 
and ph 3 'sicians that pregnanci' is a disease of 9 months, with deliver 3 ' as tiw 
catastrophic climax to the disease. Simultaneoush* he bnngs out support 
to favor directl 3 ' his contention that the frequent abnormalities of pregnancy 

and deliveiv' are not essential and can be removed. _ 

Tlie first "part of the book discusses the influence of increasing intelligence. 
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the feministic trend of thought and the economic conditions of the_ world 
today on reproduction, and describes the physiolo^ of normal childbirth. 

The second part discusses those conditions which conflict with painless 
and pleasurable birth. These include the factor of age at the time of de- 
livery of the first child, the effect of late marriages, athleticism, naiscegena- 
tion, the mixture of types and statures and nutritional deficiencies of the 
present day diet. 

Further the author describes the primitive postures in childbirth, the 
relationship of modern habits of life on delivery and the demand for and 
effect of analgesics and anesthetics in labor. The book is profusely^ docu- 
mented in a remarkable review of the literature dealing with the sociologic 
aspects of reproduction. 

There are many intriguing statements and deductions brought out with 
which all obstetricians probably will not agree; but it may certainly be 
admitted that the text is extremely interesting in the discussion of many 
problems faced in present day obstetrics. P. W. 


Hemorrhoids. By Marion C. Pruitt, M.D., L.R.C.P., S. (Ed.), F.R.C.S. 

(Ed.), F.A.C.S., Atlanta, Georgia, Associate in Surgery, Emory University 

School of Medicine; Proctologist, Grady, Crawford W. Long Memorial, 

and Georgia Baptist Hospitals, etc. Pp. 170; 73 illustrations. St. 

Louis; The C. V. Mosby Co., 1938. Price, $4.00. 

The author, regarding the treatment of liemorrhoids as still a live subject, 
attempts here to describe and evaluate the various methods of treatment. 
The first part of the book discusses the embryology, surgical anatomy and 
physiology of the lower rectum and anal canal. Then follows a section on 
examination of the patient and the instruments used. In speaking of 
anesthesia, the author recommends a general anesthetic or a local infiltra- 
tion anesthesia with nupercain 1 to 1000 solution. He believes that spinal 
anesthesia is indicated in only certain selected cases, and caudal or trans- 
sacral block is a tedious and time-consuming method. He briefly discusses 
the pathology of hemorrhoids and classifies them in what appears to the 
Reviewer to be an unnecessarily complicated manner. Considering treat- 
ment, he recommends immediate operation for thrombosed external hemor- 
rhoids, but is in favor of conservative therapy for inflamed or strangulated 
internal hemorrhoids. He reviews the liistoiy of injection treatment and 
describes his own technique. He uses 5 to 12% solution of carbolic acid 
in a vehicle of equal parts glycerin and w^ater and injects 3 to 10 drops into 
the center of each hemorrhoidal mass. If the injections are submucous 
he uses 1 to 6 cc. of 5 to 10% solution of phenol in vegetable oil. He recom- 
mends that all the internal hemorrhoids be injected at each treatment 
through a short tubular speculum. Wlien injecting into the center of the 
mass, the needle is allowed to remain in place for about a minute after 
injection. The author believes that edema "occludes the needle puncture 
m most cases immediately following the ivithdrawal of the needle and tends 
to prevent backflow of the solution.” Injections are given 5 to 10 days 
apart and an average of 4 to 5 treatments are given. Pruitt places recur- 
rences following injection at from 15_to 20% as compared with 5 to 8% 
recurrence following operation. In his chapter on operative treatment of 
internal hemorrhoids he describes his own technique as well as the well- 
knpwn operations of Buie, Lockhart-Mummerjq Tuttle and 'Wliitehead. He 
mentions the use of galvanism and of high-frequency currents in the treat- 
ment of_ hemorrhoids only to condemn them. The book contains many 
original illustrations, some in color. It ■will probably be useful to those who 
are interested in proctologj". L. F. 
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Cmis^iNmr .^nd Sex. By Richard C. Cabot, M.D. Pp. 78. New 
iork: Ihe Macmillan Company, 1938. Price, Sl.OO. 

CONTWTJING a long and distinguished career in scientific medicine, the 
author has m recent years also contributed notably toward illuminating 
the borderline between the physician and his patient. “Honesty ” “The 
La^an^s Handbook of Medicine," "HTiat Men Live By,” “The Meaning 
of Eight and Wrong,” and “The Art of Ministering to the Sick,” are not 
only much needed expositions of an experienced and intelligent, 20th century 
Pimitan’s principles of morals but also valuable interpretations of medical 
advances in terms understandable by the laity. This, his latest work, 
frankly and firmly emphasizes that the Christian spirit must be the guide 
to the solution of the problem of sex. Einowledge of sex hygiene is of little 
help; medical men and nurses are no more or no less chaste than others of 
similar intelligence. Throughout the 4 chapters he emphasizes that a 
Christian attitude is of more importance in sex matters than set rules of 
conduct, that sex relationships have as important spiritual as physical 
sides, that life, "the greatest word in the Christian vocabulary,” may be 
had more abundantly b}"^ the fullest union of body and spirit. Available 
reinforcements of “the consecrated affections" are suggested; but attempts 
to deal with the “original sin” of desire are, perhaps necessarily, incomplete. 
If the average person could attain the intense religious spirit of the VTiter, 
not only would sex cease to trouble but the world would be a very different 
and better place to live in. E. K. 


A Textbook of Clinical Pathologt. Edited by Roy R. ICrackb, B.S., 
M.D., Professor of Pathology, Bacteriology^ and Laboratory Diagnosis; 
Chairman of the Department, Emory University ;_ Pathologist to the 
University Hospital. With the assistance of 11 Additional Contributor. 
Pp. 567; 205 illustrations and 31 plates (19 in color). Baltimore: Wil- 
liam Wood & Co., 1938. Price, 86.00. 

This is an excellent, practical, comprehensive, up-to-date textbook of 
clinical laboratory diagnosis, by an all-Southern group of teachers repre- 
senting the Universities of Georgia, Tennessee, Texas, Alabama, Louis^dlle 
and Arkansas, Emory, Vanderbilt and Tulane Universities, and The Medical 
College of the State of South Carolina. The Reviewer, trying hard to 
find something to criticize, suggests that the Dare hemoglobinometer is 
given a less critical rating than it deserves (p. 117), the figures illustrating 
the blood picture of pernicious anemia “in remission” (p. 198) should be 
omitted, raised to normal or labelled “Blood Picture in Unsatisfactory 
Remission or Partial Relapse" and the figures (pp. 199 and 200) illustrating 
“Blood Picture under Liver Therapy” should be entitled “Blood Picture 
at End of First Week of Liver Therapy." The chapters are well correlated 
and documented. ■ The index, figures and plates are good. The book is 
highly recommended for students, internes, laboratory technicians and 
practising physicians. T. F-H., JR. 


Bile. Its Toxicity and Rel-viton to Dise.vse. By 0. H. Horrall, 
M.D., Ph.D., F.A.C.S., Department of Physiologj', r^e University of 
Chicago. With a Foreword b 3 ’’ A. J. C.uilson, M.D., University of 
Chicago. Pp. 434. Chicago; The University of Chicago Press, 1938. 
Price, 84.00. 

This monograph, the second on the bile to be published in this county 
during the year, aims to summarize and analj'ze the phj’siologic and taxi 
actions of bile as revealed by past obsen-ations and experiments, i e 
author states that “no critical summaiy of our modem knowledge of tl e 
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composition of bile and its relation to disease is available.” Surely Ivy’s 
excellent critical summary of the subject in Physiological Reviews must 
have been overlooked. 

There are 27 chapters, a bibliography and an index. An attempt is 
made to cover every aspect of the subject from the “History of Bile” to 
the “Therapeutic Effects of Bile Acids.’’ The volume reviews a great 
mass of experimental and clinical observations. As an encj'^clopedia of the 
literature on the subject of the bile, it will prove useful to workers in the 
field; but to those whose knowledge of the subject does not permit them to 
pass judgment on re\dews of material, the volume may prove to be mis- 
leading. This is especially true of chapters such as the one on “Origin of 
the Bile” where many conflicting observations are reported and only 
rarely does the author state his opinion, based upon his work on the bile 
and his judgment as an investigator. 

The bibliography consists of 2177 references, and, therefore, is the largest 
available. The work will prove very valuable to anyone interested in the 
many problems of the bile for to them it will be a vade mecum of the literature 
on the subject. I. R. 
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PEIMARY CARCINOMA OF THE LUNG. 

During the past few decades, clinicians, pathologists and medical 
statisticians have all been focusing their attention on carcinoma of 
the lung as a condition deserving of intensive investigation. The 
results of this scrutiny are to be found in the mass of literature which 
has been accumulating at an ever-increasing rate, and which has been 
responsible for a marked change in attitude toward this peculiarly 
interesting condition. Though all phases of the question have been 
extensively studied since the recording of Morgagni’s case^ in 1761 
and Bayle’s “phthisic cancereuse”^ in 1810, it may still be difficult 
for the casual reader to obtain a clear picture of the subject as a whole, 
being faced on the one hand by detailed compilations of data and on 
the other by brief case reports, or writings dealing with a limited or 
narrow phase of the problem. Textbooks are likewise of little help, 
particularly those of a clinical nature which tend to dismiss the matter 
vdth extreme brevity, merely emphasizing the rarity of the disease and 
the difficulties associated with the diagnosis. But it must be borne 
in mind that in reviewing briefly a subject such as bronchial cancer, 
little can be done other than to trace the evolution and moulding of 
opinions regarding the condition. Tliis is in sharp contrast with the 
field of e-xperimental medicine where controlled observations point to 
incontestable conclusions. No attempt has been made in the present 
paper to re\'iew the whole literature of carcinoma of the lung. Refer- 
ences will be made only to those publications which would appear to 
be the most authoritative and which most clearly demonstrate the 
trend of modern thought. 

Incidence. Carcinoma of the lung can no longer be considered a 
rare condition as was frequently stated, even as late as 1922.® The 
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present incidence of the disease has attained a high position among 
all neoplasms. Barron® found carcinoma of the lungs and bronchi 
ranked sixth among all malignancies, while Rosahn^^ placed it fifth. 
Rosedale and McKay’^® found carcinoma of the lung the third-com- 
monest cancer encountered in a series of 466 cases of malignancy of 
all types. Brines and Kenning^® placed the lung second to stomach 
as a seat of primary malignant neoplasms in their necropsy material 
and fifth in their surgical specimens. Simpson®® found pulmonary 
cancer constituted 3.7 % of his autopsies, while other figures vary from 
about 1 to 4% of all postmortems.®^'-® From the observations made 
in the Department of Pathology at the University of Toronto over a 
10-year period ending in 1936, the lungs and bronchi proved the third- 
commonest site for malignant epithelial tumors as seen at autopsy, 
being preceded only by the large bowel (including the rectum) and .the 
stomach. Indeed, 1.17% of all autopsies were cases of bronchial can- 
cer, which in turn constituted 17 % of all cases of carcinoma. Though 
it is difficult to determine the actual present-day incidence of the 
disease, it must be considered comparatively common, while pulmon- 
ary tumors of other than a carcinomatous nature are now looked upon 
as being relatively rare.®'^ 

Nearly all are agreed that the condition is encountered with greatly 
increased frequency, and this has raised the controversial question of 
whether the increase is actual or apparent. In a survey of much of 
the European literature on the subject, Bonser®® found a reported 
increase in the condition in 32 instances, a slight increase in 5 and no 
increase in only 8. Wahl,®® from 1895 to 1927, found an increase in 
the incidence of cancer of the lung from 0,44 to 1.69% of all autopsies; 
Duguid,^® from 1885 to 1926, observed an increase from 0.24 to 2.57 %; 
Kikuth,'*® from 1889 to 1923, showed an increase from 0.02 to 0.86% 
and Barron,® from 1889 to 1921, an increase from 0 to 0.9% and so on. 
The increased frequency with which the disease is recognized is further 
emphasized when one considers that Adler in 1912, was able to collect 
but 374 authenticated cases, whereas a complete present-day summa- 
tion would number thousands with some reports, including a hundred 
or more from a single source. 

A few investigators believe that no increase has occurred in the 
incidence of carcinoma of the lung. Thus, Bonser®"-® was unable to 
demonstrate any change in the incidence of the condition in relation 
to total autopsies, total cancers, or hospital admissions at the Leeds 
Infirmary. Though this worker did observe that the highest incidence 
occurred during the 5-year period ending in 1932, this was only slightly 
in excess of the incidence for the 5 years from 1908 to 1912. Similarly, 
Passey and Holmes,®® in a carefully controlled analysis of the avail- 
able statistics from some of the teaching hospitals of Great Britain, 
found no increase in the incidence of carcinoma of the lung in 8 instances 
and a variable increase in 8 others. These -writers considered that 
the increased incidence found in these latter was the result of special 
circumstances and did not indicate a real change. The statistics 
from several of these hospitals, from which it was deduced that no 
increase had occurred, had previously been reported in a different 
form^® and had been considered indicative of an actual increase. 

Despite such reports as the foregoing, the great majority of authors 
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ar6 agreed, that the condition is now seen more commonly than for- 
merly. Most pf them, however, consider the increase purely apparent 
and offer a variety of reasons in explanation of this. Important among 
these are the increased span of human life, and increased interest in 
the condition stimulated by both improved diagnostic equipment and 
the hope of carrying out successful intrathoracic surgical procedures.‘‘>“-i 
Other important factors are fashion in diagnosis'*® and the changed 
attitude of the pathologist who now recognizes to be actuallj" primary 
carcinomata pulmonary lesions formerly considered metastatic, sar- 
comatous or inflammator 3 ^® 

It is obvious that increase in longevity, by allowing more people 
to reach the cancer age, should be accompanied by an increase in cancer 
in general. That this might be considerable can be appreciated when 
it is realized, as has been pointed out by Fried,-®'^ that the average 
span of life from the time of Tut-Anhk-Amen to the discovery of 
America was only 18 years, at tlie time of the French Revolution 
(1789-1799) 33 years, and at the time of the Civil War (1861-1865) 
still only 45 years.®® At present the average length of life is in the 
neighborhood of 58 j'^ears. Corresponding with this increase in longev- 
ity, an apparent increase in the incidence of cancer in general has 
occurred, as pointed out by Wells,®® who indeed considers that a " high 
crude cancer death rate is emdence of a good state of public health.” 
Wells further states that cancer has probably increased onlj’^ to the 
extent that people are kept from dying of other conditions. Despite 
the fact that graphs can be prepared to show a parallellism between 
the increased life span, increase in cancer in general and increase in 
cancer of the lung in particular (as has been well done by Hruby and 
Sweanj'^*) many observers have found that the increase in lung cancer 
has far outstripped the increase in all others,"®-®*® and this precludes 
an explanation of the increase of cancer of the lung on the basis of 
increased expectanc.v of life alone. 

There can be no doubt that clinical interest has been stimulated bj' 
the development of Roentgen ray, bronchoscopic and biopsy techniques, 
and by the more consistent recognition of bronclual carcinomata bj" 
the pathologist at autops 3 ^ The effects of this interest, however, on 
autopsj-^ statistics must be indirect and possiblj-^ slight, depending upon 
increased zeal in obtaining autopsy permission, and also, the keeping 
of patients with such lesions in hospital up to the time of death at the 
expense of manj-- of the less interesting and better understood cases.®® 

Although Simpson®® doubted that any improvement in clinical diag- 
nosis had occurred, and indeed found the greatest clinical error in the 
year 1924, the vast majoritj'- of investigators have noticed a great 
change. Bonser®“ noted an increase in the frequencj" with which the 
clinical diagnosis was made from 0.127 to 0.253 % of all hospital admis- 
sions over a period of 41 years, while the incidence at autops.v remained 
constant. Weller,®*" in 1913, found a correet diagnosis had been made 
in 11% of his cases; none of those reported bj- Scott and Forman,^® 
in 1916, were recognized clinically; but Brines and Kenning,*® in 1937, 
found a correct diagnosis had been made in 73% of their series.^ One 
reason for this improvement in diagnostic skill is the manj' additional 
aids available to internists.*® Actually the value of the Roentgen ray, 
with or without the use of iodized oil, is questioned by some,®* and 
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Fishberg^® considers a careful history and physical examination of 
much greater importance, particularly in the recognition of early cases. 
Histologic studies on sputum and pleural fluids are occasionally of 
assistance, but are of more use in ruling out tuberculosis and other 
infections.®* Such examinations may also prove misleading, as is 
clearly shown in the case reported by Mills and Mumey®® which was 
originally mistaken for a case of Entamoeba histolytica infestation. 
Bronchoscopy has proved the most valuable diagnostic aid as yet 
offered and has led to the recognition of many obscure cases.®®*®^® 

Even with the numerous technical methods now available, it still 
rests with the internist to recognize the indications for their use. Prob- 
ably many missed diagnoses were formerly the result of failure to think 
of bronchial tumors. Physicians are now, however, rapidly coming to 
realize that carcinoma of the lung must be included in their differential 
diagnosis when a patient in the “ cancer age” presents himself complain- 
ing of loss of weight, cough, dyspnea, chest pain and blood-tinged 
sputum.®®®’®®'®® 

The third and one of the most important arguments favoring the 
Conclusion that the increase in lung cancers is apparent rather than 
real has to do with the changed attitude of the pathologist. With the 
advent of bacteriology, and especially the identification of the tubercle 
bacillus, a sound basis was available for the differentiation of infectious 
granulomata from lung tumors, and probably many old cases, formerly 
classed as tuberculous, were actually neoplastic. With our present 
knowledge of the characteristics of the two conditions, it is seldom that 
they could be confused on gross examination and never on the basis 
of microscopic study. Some difficulty may arise, however, when the 
lesions are coexistent. 

A further great step was made in the pathology of intrathoracic 
tumors with the recognition of the carcinomatous character of tumors 
formerly considered sarcomata of one kind or another. The gross 
characteristics of many primary bronchial growths, their tendency to 
form large mediastinal masses and to give rise to bizzare metastases 
was probably misleading. Likewise, the microscopic picture may, and 
often does, closely simulate that of a sarcoma. These were possibly 
the sources of error responsible for the astonishing conclusion reached 
by Rolleston and Trevor,®^ in 1903, that sarcoma of the lung was 
commoner than carcinoma of the lungs and bronchi. In the light of 
our present knowledge, it is easy to identify as probably carcinoma, 
cases once reported as being sarcoma, such as those of Stevens®® who 
considered carcinoma of the lung rarer and sarcoma commoner than 
was thought even at that time (1912). AdleF referred, in 1912, to 
the tendency of lung cancers to assume a sarcomatous form, while in 
1926 Barnard,® after studying the nature of “oat-celled sarcoma” of 
the mediastinum, concluded, on the basis of both gross and microscopic 
appearance, that these were actually bronchial carcinomata. He ob- 
served 12 cases of oat-cell tumor, all of which showed, in addition, 
areas composed of cells which were indistinguishable from those of an 
epithelial type. More recently Boyd,^° using the special silver stains 
of Hortega (Laidlaw’s modification), satisfied himself as to the epithe- 
lial nature of these cells largely on the basis of the reticular arrange- 
ment. Duguid^® found many of the cases he reviewed had pre\iously 
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been classed as lympbosarcomata. Though 'Weller^'’ found a decrease 
in the incidence of sarcoma of the lungs concomitant with the increase 
in cancer, the number of sarcomata was too small to explain alone the 
increasing incidence of the epithelial growths. Frequent emphasis is 
laid upon the necessity of cutting numerous histologic sections from 
these sarcoma-like tumors,® thus greatly increasing the chances of 
establishing indubitably the epithelial character of the tumor. Simi- 
larly, it has been observed®- that if a sufficiently diligent search is made 
in bronchial cancers of a well-differentiated cell type, areas of tumor 
composed of small, anaplastic, sarcoma-like cells will be found in almost 
all of them. 

The dictum of Virchow and of Lubarsch that organs to which tumors 
were prone to metastasize were seldom the sites of primary growths, 
may have had considerable influence on tlie older pathologists, espe- 
cially since the lungs were considered a typical example of an organ in 
which secondary tumors were common and primary malignancy cor- 
respondingly rare. 

Though some authors consider it unsafe to say whether the increase 
in lung tumors is real or apparent,®* others suggest that the latter is 
actually the One of the strongest arguments favor- 

ing the conclusion that the increase is real, at least in part, is to be 
found in the reports of increased incidence coming from institutions 
which have been under the same supervision and have required the 
same standards of diagnosis for a number of years. An inerease under 
such conditions has been reported by Rosahn,'® Weller,®^® Barron,® 
Klotz,®® Simpson,®® Duguid,^® Hunt®* and many others, and forms, in 
part, the basis of their belief in the reality of the increase. The major- 
ity of these workers also believe that the arguments offered in explana- 
tion of the change being purely apparent are not suffieiently convincing 
to allow any final conclusions in that regard. 

Statistics have been avoided, as the Reviewer is inclined to agree 
with the somewhat pessimistic opinion of Wells®* as to their value. 
Their significance is further questioned when we find, as pointed out 
by Frissell and Knox,*' that Rosahn and Fried, using the same statistical 
material, came to opposite conclusions. Similarly, Kikuth®'^ and 
Breckwoldt," using the same and analogous material, also came to 
opposite decisions, as has been previously mentioned by Bonser.®“ 
Likewise, Passey and Holmes,®® in re^dewing the same material as 
Duguid,'® were unable to support the original conclusion that a real 
increase in the incidence of lung cancer had occurred. 

It would appear, however, that much of the increase in bronchial 
carcinoma is apparent. How much of the increase is real will probably 
never be known, the world never having been in the state of a path- 
ologist’s Utopia where necropsy routinely follows death. Similarlj', 
the true present-day incidence is uncertain, but nevertheless the con- 
dition must be considered sufficiently common and important to war- 
rant tlie attention it has been shown. 

Anatomic Varieties. At one time it was customary to differentiate 
between bronchial cancer and cancer of the lung parenchyma.*®-® 
This distinction can, however, for all practical purposes be discarded 
in favor of the modern view that they are one and the same. _ Indeed, 
Weller®®'’ required, in order to consider a case proven, good eUdencc of 
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bronchial origin in addition to other stipulations. Simpson®^ points 
out that the condition cannot be diagnosed with certainty macro- 
scopically. This is particularly true as regards the diffuse form to be 
referred to below. But when it has been established that an intra- 
thoracic tumor exists, carcinoma of the lung must be differentiated 
from sarcomata, pleural tumors, carcinoma of the esophagus extending 
to involve the lungs, metastases from inconspicuous primary growths 
and inflammatory lesions.®- 

Gross Anatomy. The gross appearance of bronchial carcinomata is 
extremely variable and yields little information as to the cell type to 
be found microscopically; hence a gross classification is highly unsatis- 
factory.^ It is usual, however, to group them macroscopically as: 
1, Infiltrating hilar; 2, nodular, single or multiple; and 3, diffuse. 
Such a grouping as this, suggested by Fishberg^®® and Weller,®^® and 
indeed adopted by most pathologists, is considered as unsound by 
Fried,^®'' who records several cases to support this point. Fried con- 
siders that nearly all these carcinomata originate in close relationship 
to the hilum. He further doubts that any purpose is served by sepa- 
rating the diffuse and nodular forms, considering these to be mutually 
transposable. Despite this criticism some form of general gross group- 
ing is desirable and useful. 

The hilar infiltrating form is by far the commone.st, and according to 
Weller®"*® probably constitutes about 90% of all bronchial growths, 
though Frissell and Knox®* classified only 49 % of their cases as such. 
Tumors of this type tend to form masses about the bronchi, usually 
at the root of the lung, with stenosis and ulceration of the lumina, and 
to extend peripherally around the blood-vessels, bronchi and over the 
pleura so as eventually to involve the major portion of a lobe or lung. 
It is this form that frequently gives rise to massive involvement of the 
peribronchial and mediastinal lymph nodes, which may attain an enor- 
mous size, while the primary growth may remain comparatively 
small.®®'®*® The consistency of these hilar infiltrating growths is highly 
variable, depending largely, as is true of carcinomata elsewhere, on the 
cellularity of the growth, the density of the stroma and the extent of 
necrotic changes within the tumor. Frequently, hilar tumors are 
encountered with stenosis but no ulceration of the bronchus, and these 
often prove to be of a mucoid nature both in their gross and microscopic 
appearance.* ’®® ’®® 

The nodular form of primary lesion is comparatively rare. Usually 
this takes the form of multiple small circumscribed masses scattered 
through the lung parenchyma, varying from’ the size of a pinhead to 
that of a bean or larger and tending to coalesce in the advanced stages. 
It is frequently difficult or impossible to demonstrate any gross rela- 
tionship of the tumor to bronchi. Thus there arises considerable 
difficulty In ruling out multiple metastases from an obscure primary 
growth. This is particularly true when the nodules are scattered 
uniformly throughout both lungs, rather than being confined to one 
portion of a lobe or lung. The multiplicity of nodules of fairly uniform 
size has led many to consider this as evidence of a multicentric origin.®** 
A rarer form of the nodular type is the single, peripherally located 
growth described by Adler.* These are exceedingly rare but the 
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Re\4ewer has observed 1 such case.’ It is probable that these arise 
from the peripheral rather than hilar bronchi. 

The diffiise form is also comparatively rare and, indeed, doubt has 
been expressed by some as to its actual existence, considering it merelv 
a variation of the usual picture and not an entity in itself.-®'' Here the 
gross appearance of the lung may closely simulate a pneumonic con- 
solidation or interstitial fibrosis and the true nature of the process may 
not be recognized until microscopic study is carried out. Even then, 
all other possible sources must be e.xcluded before one concludes that 
the tumor originated within the pulmonary tissues. Frequently these 
growths prove to be composed of cuboidal or cylindrical cells growing 
in a papillary adenomatous manner and lining the air spaces. This is 
the picture usually referred to when a pulmonary tumor is said to have 
had its origin in the lining cells of the alveolar spaces. Two such cases 
have been observed by the Reviewer. In one of these, the involved 
lung showed nothing in the gross other than collapse associated irith 
a massive serous pleural effusion. In the second case, the appearance 
of the lung was typical of a chronic organizing pneumonia. It is of 
considerable interest that in both these cases a correct clinical diagnosis 
was made but could not be confirmed at autopsy until examination of 
microscopic sections revealed the diffuse malignant processs. 

The secondary effects produced by a bronchial tumor are often 
extensive and may at times be confusing. Most of these are the result 
of interference uith respiratory function, obstruction to the drainage 
of bronchial secretions and infection. These factors may lead to atelec- 
tasis, fibrosis, bronchiectasis, lung abscess, empyema, pneumonia and 
occasionally emphysema.®®* Often the symptoms resulting from 
these changes dominate the clinical picture. 

Histogenesis. A histogenetic grouping of pulmonary tumors is even 
less satisfactory than a gross classification. This is due in part to the 
infrequency with which extremely early growths are encountered where 
their origin can be traced, and in part due to the inconstant histologic 
picture presented by the growths. Despite this, histogenesis is used 
by some as a basis for classification.®' 

The epithelial elements of" the lung from which carcinomata might 
arise consist of the bronchial mucosa and glands and the alveolar 
lining cells.®® The bronchial mucosa is composed of the superficial 
cjdindrical cells (which are mostly ciliated, goblet cells occurring only 
at intervals), an intermediate layer of replacement cells and the basal 
formative cells.®® The bronchial mucous glands and their ducts are 
lined by cylindrical, nop-ciliated, mucous and seromucous secreting 
cells. Passing down the bronchial ramifications to the terminal 
bronchioles, the lining epithelium becomes lower and lower, cilia and 
goblet cells disappear, until finally in the respiratory bronchioles it is 
composed of a single layer of low cuboidal or flattened cells.®®'® A 
further transition occurs in the alveoli where the lining cells are of a 
flattened type. The peculiar actir-ities of these cells have led many®®*'®® 
to doubt their epithelial character. Recently, however, on the basis 
of animal experimentation, GazayerlP concluded that the normal 
lining consiks of flattened, nucleated, epithelial cells and, in addition, 
scattered cuboidal cells of the reticulo-endothelial system with a 
phagocytic function (septal cells). 
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The difficulty in classifying pulmonary cancers in relation to these 
cell types arises from the fact that there is usually little resemblance 
between the tumor cells and normal pulmonary structures, and thus a 
histologic connection is difficult to establish. The greatest difficulties 
are encountered in the undifferentiated small-cell carcinomata and the 
completely differentiated epidermoid tumors with pearl formation. 
Furthermore, many growths show pleomorphic tendencies, and adeno- 
matous, epidermoid and sarcoma-like areas may be found in the same 
tumor or even in the same section.®-®®-®® 

Actually, the ability of the alveolar lining cells to give rise to tumors 
is extremely doubtful and denied entirely by some, though AdleF con- 
sidered a case reported by Marchand®® to be conclusive evidence that 
growths may occasionally arise from this source. The reader may be 
referred to Fried’s excellent discussion of this phase of the problem. 
In this connection, one of the most striking cases is that reported by 
Gray and Cordonnier,®^ who accidently discovered in the course of 
routine microscopic study three separate minute cancer masses in lungs 
from the same case. Two of these had the appearance of arising from 
the epithelium of the ductus alveolaris, while the third resembled an 
early lymphatic metastasis. Recently, Sweany®^ described in detail a 
diffuse carcinoma of the lung to which he referred as a “so-called 
alveolar carcinoma.” In this case the author suggested an origin from 
the epithelium between the lower respiratory bronchioles and the alveoli. 
Fried,®®*^ believing that all growths originate from the bronchial basal 
or germinal cells, emphasizes the futility of a histogenetic classification. 

Histology. On the basis of the foregoing discussion, it is evident 
that both gross and histogenetic classifications are not completely 
satisfactory. The only remaining possibility is to classify bronchial 
carcinoma according to the histologic picture. This has frequently 
been done and has proved by far the most satisfactory grouping. The 
multiplicity of cell types has naturally resulted in some confusion and 
has encouraged somewhat lengthy and often unwieldy classifications. 
Thus, Shennan®® recognized six histologic groups with severe subdivi- 
sions, and Fried®®'^ described five types. Actually it would appear 
that all carcinomata of the lung could be grouped as either undifferenti- 
ated, cylindrical cell, or epidermoid cell. 

The true incidence of these various types is difficult to determine. 
In 23 cases recorded by Boyd,^® 17 could be classed as undifferentiated 
(anaplastic 13, medullary 4), 5 as epidermoid and only 1 as cylindrical 
cell (adenocarcinoma). Simpson,®® Bonser,®“-® Frissell and Knox®^ and 
others have also found the anaplastic type the commonest. But 
Weller®^® found 25 of his cases to be epidermoid, 20 cylindrical and 
10 polymorphous, and Brines and Kenning’s figures^® agree with these 
very closely. On the other hand, Barron,® Moise®® and others have 
encountered the cylindrical cell growths most frequently. A review 
of 52 cases in the Department of Pathology of the University of Toronto 
reveals that undifferentiated growths occurred in 26 instances, cylin- 
drical cell in 15 and epidermoid in 11 cases. The available statistics 
regarding this problem are not satisfactory for analysis®^® and inconsis- 
tencies such as those above are to be found throughout the literature. 
This is probably in part due to failure to recognize some of the undiffer- 
entiated tumors and in part due to different criteria for classification 
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bemg required by different pathologists.® Though Fischer-Wassels'^' 
estimated a quarter of all pulmonary growths were of the undifferen- 
tiated tjqie, a general survey led the Re^^ewer to believe that about 
40% of the growths took this form while approximately 30% of the 
reported cases fell into the cylindrical cell group and 30% into the 
group of epidermoid tumors. 

T/ie class of undiffermtiated tumors comprises those anaplastic growths 
in which it is impossible to determine the type cell giving rise to the 
tumor. It would include the small spindle and oat-cell grouffhs and 
probably many of the cases reported as medullary cancer and carci- 
noma simplex. Typically these tumors are composed of extremely 
cellular aggregations of small round or spindle-shaped cells vdth scanty 
cytoplasm and small, deeply staining nuclei.® Ordinarily the stroma 
is delicate and has a relation to the cell masses characteristic of a 
carcinoma.^® Nearly always, if sufficiently diligent search is made, 
cells can be found differentiating out into eitlier a cylindrical or squa- 
mous type and occasionally both may be seen in the same case.®-®® 
It is this tjqie of growth which tends to produce the tremendous medi- 
astinal masses and was formerly considered to be other than carcino- 
matous in nature.^-®® It is the finding of areas of greater differentiation 
in this type of tumor which lends weight to the contention that all 
bronchial growths spring from the germinal or basal layer of the bronch- 
ial mucosa, as has been suggested by Fried, or from cells having a 
common ancestry.®® 

The cylindrical cell carcinomata of the bronchi do not differ materially 
from those found elsewhere in the body. The more fully differentiated 
ones present the tj-pical appearance of an adenocarcinoma, being com- 
posed of gland-like structures lined by one or more laj'ers of cuboidal 
or cylindrical non-ciliated epithelium. Mucous secretion is common 
and this as well as the histologic resemblance to bronchial mucous 
glands gave rise to the theory-^ that these tumors actually' did originate 
in these glands. However, the fact that all degrees of undifferentiation 
are seen in these tumors,®® the presence of goblet cells in the bronchial 
lining,®® and the common parentage of all the respiratory’ epithelium®®-®® 
suggest that they might equally well have had their origin from the 
bronchial mucosa itself. Frequently', adenocarcinomata of the lung 
show a strong tendency' to line the alveoli, using the normal structure 
as a supporting stroma. This has led some to suggest an alveolar 
origin for these growths. However, since a similar state of affairs is 
not uncommonly seen in secondary' tumors in the lungs,®® and since 
the nature of the alveolar lining cells is still in doubt, it is unsafe to 
draw any final conclusion. 

The epidermoid ecll type usually' offers little difficulty in recognition, 
but some pathologists required the formation of pearls and ty'pical 
intercellular bridges before admitting a case to this class.®® It would 
seem more reasonable, however, to admit into this group the l^s com- 
pletely differentiated types which resemble epidermoid carcinomata 
elsewhere in the body. Many of the older pathologists®-*® and others®®-®* 
consider these tumors to be eitlier of alveolar origin because of their 
flattened cells, or else derived from ceil rests. Later, it was frequently' 
suggested that they' arose from metaplasia of the bronchial epithelium 
as this condition is not infrequently observed and especially in lungs 
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■which are the seat of a malignant process.®® Furthermore, it is this 
type of tumor which tends to occur in relation to chronic inflammatory 
conditions where metaplasia would be expected to occur. Examples 
of such tumors are those apparently originating in the walls of tubercu- 
lous and bronchiectatic cavities. The similarity in their essential 
character to the anaplastic tumors is to be seen in the areas of small 
round and spindle cells also encountered in these growths. Simpson®® 
points out that they may give rise to secondaries composed of “oat 
cells.” 

It would appear that the most satisfactory grouping is this simple 
classification based on the microscopic picture which is depicted graphi- 
cally by Weller®^' as a Y, the stem representing the anaplastic group. 
The two arms of the Y represent differentiation toward the epidermoid 
or cylindrical cell types, the upper extremities of the arms indicating 
the highest degrees of differentiation. Brines and Kenning,^® and also 
Samson®® have successfully applied this method of grouping, though 
the former would further simplify it to only two types, differentiated 
and undifferentiated. 

Metastases. The peculiar tendency of bronchial cancers to give 
rise to widespread metastases has long been recognized. Metastases 
were recorded in 280 of 374 cases collected by Adler.’^ Fried®®'^ observed 
metastases in all but 3 of his series of 47 cases. Similarly, all who have 
investigated the problem have been struck 'wdth the frequency and wide 
dissemination of the secondary deposits. 

Almost every tissue and organ of the body has been recorded as the 
site of metastasis, but the highest incidence of extrathoracic deposits 
is in cervical lymph nodes, liver, abdominal lymph nodes, kidneys, 
suprarenals, bones, brain, pancreas, and thyroid, in about 'that order 
of frequency.® ’®“'®®’®®‘^'®^'®® Turnbull and Worthington®® found bronchial 
growths the commonest source for metastases in bones. The frequency 
of central nervous system and bone deposits varies widely in different 
reports, but discrepancies are probably dependent on the extent of the 
postmortem examinations. 

The incidence of metastases to brain is of the greatest interest because 
of their high frequency and the widely accepted statement that cancer 
spreads via lymphatics. Fried and Buckley®® were particularly inter- 
ested in this problem and found 15 central nervous system metastases 
verified by operation or necropsy in 38 cases studied. They attributed 
this high incidence to a hematogenous spread and were able in all 
these cases to demonstrate invasion of blood-vessel walls and lumina 
by tumor. Boyd^® cites a similar experience. An analogy has been 
suggested between brain abscesses secondary to pulmonary suppura- 
tion and intracranial tumor deposits secondary to primary bronchial 
growths. As Fried®® points out, the situation of the lung in the circu- 
latory system -would favor generalized hematogenous dissemination 
and the formation of metastases in the brain. Tumor emboli from 
primary sources other than the lungs would tend to be filtered out in 
these organs and thus fail to reach the brain or indeed the bones and 
other tissues having no close connection with the primary lesion. 
Moise®® had previously suggested a hematogenous spread as the expla- 
nation of the widely disseminated metastases. 

Although Boyd^® was unable to demonstrate any correlation between 
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the tendency of bronchial cancers to metastasize and the cell type or 
the degree of cell_ differentiation, Samson'® arrived at a somewhat 
different decision in analyzing 100 carefully selected cases. These 
cases included 34 of his oivm, the remainder being selected from the 
literature on the basis of the completeness of the reports. By grouping 
the tumors as undifferentiated, squamous cell or adenoearcinomata 
and applying the "coefBcient of association” he found the follo^ving 
characteristics; The adenoearcinomata showed a predilection for the 
central nervous system, adrenals, kidneys, both lungs and to some e.\tent 
the liver and bones. This was e.vplained on the basis of a hematogenous 
spread with involvement also of the thoracic and abdominal lymph 
nodes. _ ■ The squamous-cell group was largely restricted to local exten- 
sion with involvement of the bronchial lymph nodes only. The undif- 
ferentiated cell type showed extensive lymphogenous spread which 
was associated 'W’ith involvement of pancreas, liver and spleen. This 
is in keeping with the observations of Fried®® who failed to find any 
squamous or oat-cell tumors among 15 bronchial carcinomata with 
central nervous system metastases. The tendency of epidermoid 
bronchial tumors to extend by local and regional invasion has in the 
experience of the Reviewer been striking, nnth the exception of a single 
case of a w'ell-differentiated epidermoid growth winch had given rise 
to metastases in many organs, including the brain. 

These facts have their clinical application, indicating as they do 
that 'the squamous-cell tumors offer the best prognosis where surgical 
intervention is undertaken.®^ Moreover, it must be borne in mind 
that the presence of central nervous system metastases is apt to lead, 
in a large number of cases, to an incorrect diagnosis®® and to subsequent 
treatment which at the best could be but palliative. 

Etiology. Much has been nTitten regarding the etiology of bronchial 
carcinomata and it is generally concluded that these neoplasms are 
subject to the same laws as govern the development of carcinomata 
elsewhere in the body.®®'®®® 

Climate and Race. It would appear that climatic conditions have 
little if any effect on the incidence, though the disease is seen with 
greater frequency in Great Britain than in continental Europe.®® 
Likewise, racial influences, although they have not been very exten- 
sively investigated, are apparently of little significance.® However, 
it does appear that the wliite races are more susceptible than the 
colored.® Brines and Kenning,'® at the Receiving Hospital, Detroit, 
Mich., observed that 50% of their cases were of Central European 
birth or extraction. Too few studies, however, have been made along 


these lines to permit any final conclusions. 

Age. Cancer of the lung is essentially a disease of ^middle life. 
Though cases have been reported at both extremes of age,®' all authors 
are agreed that the vast majority occur between the ages of 40 and 70, 
with the peak in incidence between 50 and 60 years.®”"®®-®®’®'® 

Sex. The sex incidence of bronchial cancers is rather striking, since 
the disease is comparatively uncommon in females. The figures on 
the male to female ratio vary from 2 to 1 to 4 to In a 

series of cases studied by the Reviewer there were 49 males and only 


5 females. A few observers have noted an even more extreme pre- 
ponderance in males,®® but the majority of such reports deal with a 
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comparatively small number of cases. It has been suggested that 
much of the apparent increase in the disease has been due to its increased 
incidence among men. Careful analyses, however, such as were carried 
out by Bonser®'’ fail to support this suggestion. 

Occupation. This preponderantly male sex incidence has led many 
,to search for some habit or occupation peculiar to the male which might 
be related to the origin of pulmonary growths.^® Particular endeavor 
has been made to establish an oceupational linkage. 

Brockbank,^^ in a series of 62 cases, found that 14.5% had pursued 
dusty trades while 29% had been exposed to fumes. Rosedale and 
McKay'^^ found 75 % of their cases had been exposed to dusts, and other 
similar instances are to be found in the literature.®^ In marked con- 
trast with these reports are the figures of Frissell and Knox,®^ who found 
that only 3 of their 46 cases had been exposed to dusty atmospheres. 
The vast majority of those who have studied the problem feel that the 
results of efforts to establish an occupational correlation have, on the 
whole, been disappointing.®®’^^'®® Sporadic reports of bronchial car- 
cinomata occurring in particular occupations are constantly appearing 
in the literature, but a summation of these fails to disclose any abnor- 
mally altered incidence. An exception to this is to be found in the 
incidence of the much discussed lung tumors encountered among the 
miners at JoachimstaP® and Schneeberg.’'^®’® It is estimated that 
approximately 50 and 70 % respectively of these miners, exposed for a 
sufficiently long time to the conditions of these mines, eventually die 
from bronchial carcinoma. The etiology of these tumors will be 
referred to later. 

Naturally the occupations which have been most extensively investi- 
gated are those necessitating the inhalation of air contaminated by 
irritants, either physical or chemical.'* Much can be learned from the 
excellent report on the problem by Kennaway and Kennaway,'*® despite 
the fact that a large portion of their statistical data was obtained from 
death certificates. These investigators were unable to find any sig- 
nificant occupational incidence but observed that the highest incidence 
occurred among open air workers exposed to road dusts, with the 
exception of motor vehicle operators. Metal grinders and those ex- 
posed to coal gas, tar and tobacco dusts also showed a slightly greater 
incidence of lung cancers than the general population. Others, includ- 
ing Simpson,®® have also noted a high incidence among open air workers, 
but Bonser®® was unable to support this finding, since the majority 
of her cases were indoor workers. 

The observation has often been made that cancer of the lung is 
primarily a disease of the laboring classes.*® Though this may be true, 
the statement should be accepted only with reserve, since the majority 
of patients admitted to most of the large hospitals and institutions 
-are of the laboring class, while the well-to-do patronize private hospitals 
and fail to come to autopsy. 

Chronic Irritation. Approaching the problem from a different point 
of view, many investigators have made an equally exhaustive search 
for specific causes of bronchogenic cancers. Though none has been 
satisfactorily proven, it now appears highly probably that chronic irri- 
tation of the respiratory tract is of the greatest possible significance.*® 
The irritants that have been incriminated include gross acute trauma, 
bacterial, physical and chemical agents. 
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Trauma. This js in all likelihood of no significance.' Reports 
of cases of bronchial carcinoma apparently developing after an injury 
to the chest are scattered throughout the literature, but the majority 
are inconclusive. The most comnncing is that recorded by Wells and 
Cannon. In this particular case, the injury was immediately fol- 
lowed by the development of subcutaneous emphysema and hemoptysis, 
indicating that damage to the pulmonary tissues had occurred. Roent- 
gen ray and physical examination revealed no neoplasm at that time. 
Two years after the accident, death occurred from a primary pulmonary 
cancer situated peripherally in the lung immediately beneath the site 
of the injury. It is,- of course, impossible, as Wells himself admits, to 
prove that a minute neoplasm did not exist prior to the occurrence of 
the trauma. 

Infcclions. As regards the relation of bacterial infections to carci- 
noma of the lung, attention in recent years has centered largely in the 
possible influence of influenza. This was probably stimulated by the 
apparent increase in bronchial growths observed by some workers as 
corresponding vdth and follomng the epidemic of 1918-1920.®-®® Pecu- 
liar lesions suggesting precancerous changes have long heen recognized 
as occurring in the lungs in association vdth inflammatory conditions.’® 
These changes, following influenza, were well described by Winternitz 
in 1920.®® They took the form of active epithelial proliferations which 
often advanced to such an extent as to resemble “ an infiltrating malig- 
nant epithelial neoplasm.” Winternitz®® also observed very similar 
changes in the lungs of rabbits following the insufilation of dilute 
hydrochloric acid. Askanazj-® observed that squamous metaplasia in 
the bronchi was common in indimduals dying from influenza. Clinical 
studies have failed, however, to show any convincing relationship 
betu'een influenza and bronchial tumors.®®''-^’-®® Many VTiters have 
observed that the peak in the alleged increasing incidence of bronchial 
cancer was reached prior to 1918, and no undue increase in the incidence 
of the condition was recorded following the influenza epidemic of 
1894.''®-®'® Furthermore, relatively few patients suffering from carci- 
noma of the lung give an antecedent history of influenza, and doubt 
has also been expressed as to the ability of a single acute infection to 
initiate changes leading to the development of cancer.®®^ 

Among the chronic infective pulmonary lesions, tuberculosis has been 
accused most frequently of being one of the causative factors responsible 
for bronchial carcinoma. Cancer of the skin following lupus \mlgaris 
is frequently pointed to as an analogous example.®®*-®® Ewing,®' in 
1928, stated that tuberculosis was the chief etiologic factor, basing his 
conclusions on the apparently frequent coexistence of the lesions as 
reported by some authors. Barron® also considered tuberculosis as an 
important factor. Actually, tuberculosis is encountered not infre- 
quently in association with bronchial growths, but it is doubtful if the, 
association of tuberculosis is any commoner with carcinoma of the lung 
than with other diseases. Usually there is no e\'idence of anatomic 
relationship between the two processes and more often than not the 
tuberculous lesions are entirely inactive. In 139 cases studied by 
Simpson®® en'dence of tuberculosis was found in only 47. In 6 of these 
the tuberculous process was active; in 7, healed nodules were found in 
the lungs; and in 34 there were only calcareous hilar and mediastinal 
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glands. Frissell and jKnox®^ observed tuberculous lesions in only 18.6% 
of their cases, while Sison and Monserrat,®^ in the Philippines, noted 
that the incidence of lung cancer was low while that of tuberculosis 
was high. Fried^®'^ found a lower incidence of malignancy among a 
group of tuberculous cases than in a similar group of non-tuberculous 
individuals. Similar experiences have been reported by Lubarsch/® 
while Loizaga and Vivoli“ encountered but 1 carcinoma of the lung in 
2400 autopsies on tuberculous patients. Fishberg'®“ suggests that the 
presence of a pulmonary neoplasm may by pressure activate an old 
tuberculous focus, but considers the association of the two conditions 
uncommon. Fried^®® has recently reported a series of 13 cases in which 
the lesions coexisted. While tuberculosis cannot be considered a com- 
mon etiologic factor, it would seem reasonable to agree that those 
carcinomata reported as arising in tuberculous cavities are probably 
the result of the chronic inflammatory changes and consequent meta- 
plasia, but this does not imply any carcinogenic effect on the part of 
the tubercle bacillus itself. 

Non-specific chronic inflammatory lesions of the lungs would appear 
to be of considerable importance as a predisposing factor. Thus 
squamous-cell growths arising in bronchiectatic cavities are not rare. 
Marron® suggests that the bronchiectasis is more likely the result rather 
than the cause of the growth. Though tins is certainly often true, it 
is not always so. The Reviewer has observed 1 case in which the 
tumor formed the walls of a bronchiectatic cavity in an individual who 
had suffered from bilateral bronchiectasis for at least 15 years. Fre- 
quently, it is possible to elicit a history of chronic bronchitis, recurring 
attacks of pneumonia or other low-grade inflammatory pulmonary con- 
dition in patients suffering from a bronchial growth.®®"^'^®'®® It is even 
commoner to find gross and microscopic evidence of clironic pulmonary 
inflammation at autopsy.®®'®® Caution, of course, must be exercised in 
expressing an opinion as to whether or not these chronic inflammatory 
changes antedated the development of the neoplasm. Gray and Cor- 
donnier’s case®^ is an excellent example of an extremely early growth 
in a chronically diseased lung. These chronic and apparently non- 
specific conditions are frequently the sequelce to previous acute events 
and probably of greater significance than the original acute irritation.®® 

The relationship between chronic inflammation, of the lungs and 
ca,rcinoma is probably dependent upon injury to the epithelial elements 
with regeneration and often metaplasia. That metaplasia does occur 
in association with many conditions, including tuberculosis, bronchiec- 
tasis, fibrosing pneumonias, collapse of the lung and chronic bronchitis 
has frequently been pointed out.^®**'®®-®^® Geschickter and Denison®® 
and von'GIahn®® noted that squamous-cell tumors of the lung were 
commoner in the upper age group and it is in the aged that metaplastic 
changes are most often observed.®® The bronchiectasis with meta- 
plasia which has frequently been observed in laboratory rats and on 
occasion erroneously described as a squamous-cell tumor cabnot be 
considered comparable to the disease in man, since it has a totally 
different etiologic background.®® 

Syphilis of the lung has occasionally been recorded as being associated 
with broncliial cancer®® but is rare and probably bears no causal rela- 
tionship other than that of a clnonic irritant. Even rarer is the asso- 
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ciation of pu]monar.v cancer and parasites, even those parasites notori- 
ous for their ability to initiate neoplastic lesions elsewhere.^®'^ Eggers^ 
quotes 1 case reported by Babes of bronchogenic cancer associated mth 
trichinosis. 

Chemical and Physical Agents. The alleged increase in the incidence 
of limg tumors has resulted in an analj’sis of the habits of modern 
ci^^lization in the hope of discovering some predisposing factors. Thus, 
smoking of tobacco, exposure to dust from tarred roads and the in- 
halation of fumes from gasoline engines have all been incriminated. 
McNallj'®^ suggested that nicotine, phenol bodies, pjridine bases and 
ammonia, contained in cigarette smoke, were irritants which could 
account for “ cigarette cough,’’ chronic bronchitis, leukoplakia and the 
recorded increase in cancer of the lung. Hoffman," on the basis of 
elaborate and confusing statistics, concluded that smoking habits 
imquestionably increase the liability to cancer of the mouth, esophagus, 
larynx and the lungs. Hoffman adds the astounding statement that 
non-smokers are subjected to the same dangers owing to air pollution 
by smokers. However, it is more than likely that smoking is of abso- 
lutely no importance. The available statistics are open to far too 
many objections to bear any weight. Bronchial cancer is common 
among non-smokers, and indeed Brockbank'^ found but 14.5% of his 
cases heavj'- smokers, wliile 21% were non-smokers. Furthermore, if 
smoking were a factor of any importance it is probable that a striking 
change in sex incidence would have been observed owing to the rapidly 
growing prevalence of the habit among modern women.^ 

The development of tarred roads led to much speculation as to a 
possible etiologic relationship. Some weight is lent to this idea by 
such observations as those of Kennaway and Kennaway," who noted 
an increased incidence of cancer of the lung among open air workers 
exposed to road dusts. It seems remarkable, however, that this 
observation did not apply to motor vehicle operators who surely suffer 
a similar exposure. Though a high incidence of lung tumors has been 
reported from regions where road tarring is not practised,'® Campbell'" 
does not consider tliis an argument against an etiologic relationship, 
stating that dust from such roads may be carried tremendous distances 
by the air currents. This cannot, however, be considered tenable in 
Hew of reports from communities'® where the injurious agents would 
have to be carried hundreds or even thousands of miles. Campbell'" 
found a high incidence of warts wliich underwent malignant changes 
in laboratory animals exposed to dusts from tarred roads, but no pul- 
monary neoplasms developed. Passey and Holmes,®* carefully analyz- 
ing the problem, point out that the alleged increase in lung cancer in 
Great Britain appeared prior to the tarring of roads. They further 
suggest that if the time factor required to produce growths in animals, 
as demonstrated by Campbell, were applied to man, the effect of road 
tarring should just now be making itself felt. 

Fumes from gasoline engines and pollution of the air in industrial 
centers'® •'® can be considered under the same category of etiologic 
agents as dusts from tarred roads. . There is certainly no direct evi- 
dence to connect lung cancers with the first of these. Though a high 
incidence of carcinoma of the lung has been noted in some industrial 
centers where air pollution was great, an equally high incidence has 
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been observed in rural communitiesd® It has also been noted that 
there is no undue occurrence of the disease among mechanics and 
garage -workers who are constantly exposed to a polluted atmosphere.®® 
Although Kimura/® in 1923, reported an adenoma of the lung in a 
rabbit and an adenocarcinoma of the lung in a guinea-pig folio-wing 
the insufflation of coal tar. Smith,®® in 1928, was unable to produce 
pulmonary tumors in mice by exposing the animals to pitch fumes, 
products of an internal combustion engine, or by painting the skin 
with gasoline. Although Smith thus found nothing to support the 
theory that fumes from coal tar or gasoline were of importance in human 
cases of bronchial cancer, reports such as that of Kawahata'*® are most 
suggestive. This investigator observed 12 cases of' the disease among 
employees tending furnaces for gas production, where the air contained 
several tar derivatives vdth unknown carcinogenic properties. Recently, 
Seelig and Benignus’^® found 8 adenocarcinomata of the lung in 100 mice 
exposed to coal soot, while only 1 tumor developed in their controls.. 
It must be concluded, however, that the evidence incriminating inhaled 
tar products as a cause of cancer of the lung in human beings is as yet 
far from convincing. 

The peculiarly high incidence of bronchial cancers seen among the 
miners at Schneeberg and Joachimstal, and pre-viously referred to, has 
also led to speculation regarding the possible presence of a specific 
agent in the mine dusts. The dusts of both mines are radioactive and, 
in addition, contain bismuth, cobalt, nickel and arsenic. Analysis of 
lungs obtained at autopsy from miners at both these sources have 
proved entirely negative as to radioacti-vity and any significant chemical 
content. As pointed out by Pirchan,’® these negative results do not 
rule out the possibility of a chemical factor, no trace remaining owing 
to its rapid removal. Arsenic has been suspected because of its known 
carcinogenic effects upon skin.®® SchmorF^“ was impressed by the 
constant and marked pneumoconiosis found in association with the 
growths at Schneeberg, and he originally believed that physical irritation 
was the probable cause of the tumors. Later, he suggested that the 
radioactivity as well as the arsenic content of the dust might be addi- 
tional factors.’^® Mice exposed to the mine dusts showed only negative 
results.'’^^ The Schneeberg mines are described as damp, infested -with 
a variety of moulds and conducive to the development of chronic 
bronchial catarrM^® which in itself might be of some importance. At 
Joachimstal, pneumoconiosis was not a prominent feature, as shown 
by Pirchan,'^® but the lungs of miners dying with pulmonary growths 
presented a picture otherwise morphologically identical with that 
described by Schmorl. Pirchan was inclined to consider the radio- 
activity of the mine dusts and air as the most probable specific agent. 
It is said that the incidence of carcinoma of the lung is decreasing at 
Schneeberg following the introduction of respirators, which suggests 
that the factors responsible for the pneumoconiosis are also related to 
the production of the growths. On the other hand, respirators have 
been used at Joachimstal and the incidence of tumors remains high, 
while pneumoconiosis is uncommon.’® This problem, though fasci- 
nating, is confusing in the extreme and can by no means be considered 
settled. 

Silica has frequently been considered as a possible etiologic agent and 
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a number of cases of silicosis associated with carcinoma of the lung have 
been reported. However, it has been pointed out by Simpson^ and 
Passey,'^ ^nd more recently, by Vorwald and Karr,®= that cancer of the 
lung is rare among South African gold miners, while silicosis is common. 
Indeed, the latter investigators found a slightly diminished incidence of 
the disease among silicotics as compared with the population at large. 
This failure to show an increased incidence is in accord with the earlier 
observations of Pancoast and Pendergrass,®’ Allen- and others. How- 
ever, numerous cases where silicosis and cancer of the lung have co- 
existed are now to be found in the literature.”’“'“^'®-'®®°'*’’®’’®® Dible” 
and others believe there may be a direct relationship. Willis and 
Brutsaert®’ observed tumor-like structures surrounding the bronchi of 
several guinea-pigs from a series of animals exposed to silica for long 
periods of time. They concluded that these lesions were in all proba- 
bility a hyperplastic response to the irritating silica. The Reviewer''^ 
reported recently an extremely high incidence of bronchogenic car- 
cinoma in a small series of silicotics numbering 50, 9 % of which showed 
primary epithelial malignancies of the lungs in addition to the lesions 
resulting from prolonged exposure to silica. It was, therefore, sug- 
gested that silica might in certain cases be a specific predisposing factor. 

Evdng^^ suggested that pulmonary carcinoma might possibly arise 
from bronchial papillomata. This must indeed be rare as the incidence 
of benign epithelial bronchial growths is exceedingly low. In reviewing 
the literature up to 1935, reports of only 58 benign bronchial growths 
of all types were encountered, and only IS of these were sufficiently 
well described to be classed as epithelial. The remainder was composed 
of tumors referred to as polj^ji, granulomata, chrondromata, lipomata 
and so forth. 

Heredity. A discussion on the etiology of cancer of the lung would 
not be complete i\4thout reference to hereditary factors which may 
prove to be of extreme importance. Though no hereditary factor has 
ever been satisfactorily demonstrated in carcinoma of the human lung,® 
Slye®^ and others find an e.xtremely strong hereditary predisposition in 
mice. By careful breeding, it is possible, as has been frequently demon- 
strated, to develop cancerous and non-cancerous strains. On the basis 
of such studies as have been made on tumors in identical twins, Lock- 
hart-Mummerj^ concludes that the “intrinsic factor of. hereditary 
susceptibility to tumour formation in human beings is of far ^eater 
importance than the extrinsic or en^^^onmental^ factor.” Fischer- 
Wassels-’ also apparently believes this to be of considerable importance 
in relation to cancer of the lung in man, and suggests that the probable 
sequence of events in the development of such a tumor is hereditary 
predisposition, irritation, repair with excessive proliferation and finally 
malignancv, and one finds it difficult not to agree. 

Max 0. Klotz. 
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CHANGING CONCEPTIONS OF SCAKLET FEVER. 

Severity. Pope,-- in 1926, using Chapin’s material, retaewed the 
experience of Proiddence, R. I., in regard to scarlet fever in the years 
from 1865 to 1924. The death rate for children of ages from 2 to 4 
had decreased in this interval from 691 to 28 per 100,000 (or to about 
1/25 of the rate of 70 years ago) but the attack rate had not presented 
a corresponding decrease. The decrease in the number of deaths 
could not be attributed to a lower average prevalence nor to any 
changes in the population, but must have been due to the lessened 
severity of the disease. In 1886-88, 1 in every 5 cases died, while 
in 1923-24, only 1 of every 114 cases ended fatally. 

In a recent (1933) publication, Woods^^ has shown that a similar 
change has occurred in England and Wales. "While the population of 
children exposed to risk has increased some 40 %, the deaths from scarlet 
fever are less than 1(25 of the absolute number recorded 80 years ago. 
In the face of this decrease in the death toll, the disease has not dimin- 
ished generally in prevalence. The decrease in the number of fatalities 
is due to the lessened severity of the disease. 

- These observations could be amplified and corroborated by a review 
of other reports, but the general facts are well established and appre- 
ciated. Although the decrease in the case fatality rate has^ been more 
rapid in some areas than in others, perhaps more marked in southern 
than in northern climes, and more apparent during endemic than 
during epidemic prevalence, it has become general throughout Europe 
and America. From a fearful and highly fatal malady scarlet fever 
has become a relatively mild and, in the vast maiority of instances, an 
innocuous ailment. 
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That it will continue to exhibit its present mild character is open to 
■question. To Thomas Sydenham, "febris scarletina” was a mild 
disease. By the end of the eighteenth century, a severe form was 
prevalent in England, for in Willan’s reports on diseases in London in 
the years from 1796 to 1800, there are numerous references to the 
gravity of the scarlet fever at that time. Immediately after this 
period, the severity diminished. Bateman, writing of the disease of 
London in years from 1804 to 1816, frequently alludes to the mild type 
of scarlet fever.. There is no question that a change occurred after 
1830 and the disease became, as Creighton noted, “ the leading cause 
of death among tlie infectious diseases of childhood.” Apparently it 
remained so in England and in this country until the middle of the 
nineteenth century, when the decline in mortality that has been noted 
began and has continued to the present time. This history is a warning 
against optimism until the causes of the decrease can be defined and 
explained. 

Pathogenesis. With the advent of the bacteriologic era it was 
confidently expected that the disease “scarlet fever” would be found 
to be due to a specific microbial incitant, just as were diphtheria, 
typhoid, tuberculosis and other common infectious disease. After 
.50 years of research, the true nature of the pathogenesis of the disease 
syndrome has finally become apparent. 

The etiologic relationship of streptococci was suspected very early, 
but attempts to separate those types which were capable of causing 
scarlet fever from those which were not, by means of cultural and 
serologic procedure, were only partially successful. It became evident 
that they belonged to the “hemolytic” streptococci and that they 
possessed some degree of antigenic relationship. The nature of the 
essential biologic activity which distinguished them remained undis- 
covered until some 15 years ago. 

At this time, as a result of the observations and experiments of 
Schultz and Charlton, Mair, Dochez, and the Dicks, it became evident 
that the peculiar biologic activity which distinguished the hemolytic 
streptococci which caused scarlet fever was their ability to produce a 
particular toxin, called Dick toxin, or, more properly, erythrogenic 
toxin, ery thro toxin,, or simply rash-producing toxin. It was demon- 
strated that the injection of bacteria-free filtrates of broth cultures of 
hemolytic streptococci containing this ery thro toxin into susceptible 
human beings reproduced cardinal symptoms of scarlet fever, except 
the sore throat; namely, fever, malaise, nausea, vomiting, and a gen- 
eralized scarlet rash. This afforded a rational interpretation of the 
pathogenesis. The sore throat is due to the primary localization of a 
strain of hemolytic streptococci in the throat with the resulting inflam- 
matory reaction. The characteristic constitutional reaction is due to 
the toxic products peculiar to these organisms. The complications 
and ultimate outcome are determined by the ability of the organism 
to proliferate locally and to invade the tissues progressively. Resistance 
and recovery depend upon the development of at least two types of 
immunity; (a) ability to prevent the growth and progressive invasion 
of the microorganism, that is, antibacterial; and (b) ability to neutralize 
the toxic products, especially the erythrotoxin, that is, antitoxic immun- 
ity. To what extent the latter affects the former is not yet clear. 
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This conception of the pathogenesis of scarlet fever has now received 
general acceptance. It raises a pertinent question: Should scarlet 
fever be regarded as a separate and distinct disease or simply as one 
of the clinical patterns or syndromes resulting from infection with 
hemolytic streptococci? The answer %vill depend very largely on 
whether it can be demonstrated that hemolytic streptococci which 
cause scarlet fever form a separate and distinct group meriting some 
such appellation as “Strep, hemolyticus var. scarlatinte” or equivalent. 

Identification of Scarlet Fever Streptococci. The question of the 
specificity of the scarlet fever streptococci is but a small part of the 
larger problem of the classification of streptococci in general and the 
correlation of types or subdivisions with the various conditions of 
health and disease in which they are found in man and animals. The 
present (1937) status of knowledge has been admirably reviewed by 
Sherman.^® Attention here will be limited to those streptococci which 
produce characteristic beta-type hemolysis in blood agar. 

In the previous discussion, it was pointed out that the significant 
biologic activity which distinguished the hemolytic streptococci recov- 
ered from cases of scarlet fever was their ability to produce, under 
specified conditions of culture, the characteristic erythrotoxin. Effort 
has been made to use this quality as a means of identification. It has 
become evident, however (Kirkbride and Wheeler,'^ Eagles,’*' Smith,’^* 
McLachlan,^*’® et aL), that the ability to produce erythroto.xin is a 
function not peculiar to strains of hemolytic streptococci from scarlet 
fever alone, but possessed not infrequently by non-scarlatinal strains. 
Neither on the basis of the quality nor quantity of erythrotoxin pro- 
duced can a sharp distinction be made. 

Researches upon the serologic identification of hemolytic strepto- . 
cocci, although discouraging for a long time, recently have been proved 
to be of considerable value. It will be recalled that up to 1930 there 
were two schools of thought. From the work of one group, Dochez, 
Avery and Lancefield,® Bliss,® Eagles,’“ Gordon,® e( al., it appeared 
that most strains of hemolytic streptococci — if not all — which caused 
scarlet fever, could be identified by tlmee or four properly prepared type- 
agglutinating sera, and that they formed a group serologically distinct 
from non-scarlatinal strains. To the other group, working more re- 
cently, Griffith,’’ Smith,®’® James,” and McLachlan and Mackie,®’ 
it seemed that the situation was. not so simple. Although certain 
predominant serologic types could be demonstrated along scarlatinal 
strains, similar types could be recovered from non-scarlatinal sources. 
Summarizing in 1932, the late Sir Frederick Andrewes® concluded that 
no one serologic form can be credited with the causation of scarlet 
fever, though three or four recognizable serologic types, namely, 
Griffith’s four major types, I, II, III and IV, seemed to be exceptionally 
commonly found in cases of the disease. To him it seemed that " the 
more one studies hemolytic streptococci the more strongly is the impres- 
sion gained that they are in a state of constant flux in which it is difficult 
to find any firm foundation for a permanent systematic classification. 

However, even while these pessimistic views were being written, the 
researches of Lancefield” upon the antigenic composition of the strepto- 
cocci were paving the way for the firm foundation of which Andrewes 
speaks. By means of a precipitin reaction, based upon tiie presence in 
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these organisms of a group specific polysaccharide, the “ C ” substance, 
it was found that the hemolytic streptococci could be divided into 
broad serologic groups which correlated significantly with previous 
knowledge of host relationships and pathogenicity. In particular, 
nearly all of the strains of hemolytic streptococci which are important 
in human pathology, fall into one group: Lancefield’s Group A (Swift, 
Lancefield and Goodner,^’ HaTe,“ Davis and Guzdar,® Lancefield and 
Hare,^”^ Hare and Maxtell,^® Colebrook, Maxtell and Johns'*). 

Having established this broad group, it is possible to subdivide it 
into types by means of a precipitin test based upon extracts of the type- 
specific protein, the “ M” substance contained in streptococci, or by 
means of agglutination. Independently, Griffith,"® by means of a slide 
agglutination, had established 27 types of Strep, pyogenes and stated 
that more than 30 such types exist. All but two or tlrree of Griffith’s 
types have been found to belong in Lancefield’s Group A. There was 
thus afforded the basis for the serologic identification of the principal 
pathogenic hemolytic streptococci and their subdivision into types. 

On the basis of experience up to the present time, certain types, 
1, 2, 3, 4, 8, 10 (N. Y. 5), 11, 12, 23, have been found fairly commonly 
in scarlet fever; Types 5, 6, 13, 15, 19, 22, 26 and 27, less often. It is 
equally notable that these same types, and those remaining, have been 
found in non-scarlatinal conditions, such as tonsillitis, septic sore 
throat, otitis, mastoiditis, septicemia, puerperal sepsis, erysipelas, as 
well as occasionally upon normal human skin and mucous membranes. 
In other words, by serologic technique the types of hemolytic streptococci 
which cause scarlet fever can be identified, but they cannot, by this means 
alone, be differentiated sharply from the other types in Lancefield’s Group A 
which have been recovered from non-scarlatinal conditions. 

Production and Purification Of Erythrotoxin and the Dick Reaction. 
One of the most valuable contributions of the Dicks was the develop- 
ment of the skin test which bears their name. It- is not intended to 
review here the extensive literature which has appeared supporting the 
view that the principal hypothesis upon which the test rests is correct. 
Experience has shown that anomalies occur as with other similar tests 
(McGibbon,*® Fraser®**) and certain limitations to interpretation which 
were not at first appreciated have become apparent. 

Two important sources of error have been demonstrated; (a) the 
confusion caused by allergic reactions to other constituents of the test 
material, and (6) qualitative differences in the erythrotoxin produced by 
some strains of streptococci. 

Although there has been some difference of opinion as to the frequency 
of “pseudo-reactions” due to allergy, and the necessity, therefore, for 
a simultaneous control test, recent work has emphasized that this 
source of error cannot be ignored. 

As a result of the researches of Ando, Kurauchi and Nishimura,* 
Toyoda and Fugati,^® Green,*® and Veldee,®® it has been found that 
crude filtrates produced according to the Dick method contain at least 
two substances Capable of invoffing skin reactions; (a) The first is 
contained in an alcohol-insoluble fraction. It is heat-labile, that is, 
completely inactivated by heating for 30 minutes at 100 ° C. It invokes 
the Dick test reaction of susceptibility, combines readily with antitoxin 
and produces the symptoms of scarlet fever (except sore throat) when 
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injected in a sufficiently large dose in a Dick-positive child. This frac- 
tion cvudently contains, in a considerable degree of purity, the essential 
erytiffogenic toxin. _ (6) The second fraction is both alcohol- and acetic 
acid-insoluble. It is heat-stable, that is, boiling for 3 hours is required 
to destroy it. It possesses no combining power with antitoxin. It 
produced both local and constitutional reactions (but which are not 
typical of scarlet fever) when injected in sufficiently large doses, par- 
ticularly in an adult. It is apparently identical noth the nucleoprotein 
obtained by the extraction of the washed bacteria themselves, and the 
skin reaction resulting from the injection of this fraction is a manifesta- 
tion of sensitization to this bacterial protein without relation to sus- 
ceptibility to scarlet fever. 

Veldee*® (1937) notes that the coexistence of these two fractions in 
the crude toxin should cause no surprise in view' of our more extensive 
knowledge of the reactions induced by diphtheria to.xin w'here an e.xactly 
parallel situation exists. Susceptibility to the true toxins in either 
disease occurs rvhen the circulating antitoxin falls sufficiently lowq 
W'hereas reaction to the heat-stable bacterial protein is dependent upon 
sensitization to this protein brought about by actual contact rrith 
specific protein. Hence we find that disease susceptibility (as measured 
by the Dick or Schick tests) decreases with age and extent of exposure; 
whereas sensitivity to nucleoprotein increases with age and extent of 
exposure. Not infrequently, reaction to both factors exists in the same 
individual. 

Concerning the second source of error, although the erythrotoxin 
produced by most strains of scarlet fever streptococci is essentially 
similar, some degree of heterogeneity exists (Trask and Blake-®). To 
cover the range of variation, the Dicks require that the pooled products 
of four selected strains be used in the manufacture of toxin and anti- 
toxin. The scarlet fever antitoxin in routine use produced under the 
Dick patents neutralizes the toxins used in the Dick test, but fails to 
neutralize the toxins of about 10% of the strains isolated from patients 
(Fraser®"). When exposure to such strains occurs, one might expect 
even a Dick-negative person to develop scarlet fe^'e^. 

With these qualifications, ihc Dick (csi is a reliable mdication of the 
level of “anli-cryiliToioxin” in the indiridual’s tissues. It h^ not yet 
been proved, however, that a negative Dick test necessarily implies an 
abilitj' to resist infection with hemolytic streptococci of Lancefield’s 
Group A. 

Relation of Scarlet Fever to Other Infections With Group A Hemo- 
lytic Streptococci. That scarlet fever streptococci might cause infec- 
tions of the throat without a rash had long been suspected and was 
definitely established by Ste\'ens and Dochez.®® They observed that 
such infections occurred among persons who bad negative Dick reac- 
tions, implying again that immunity against the erythroto.vin does 
not necessarily imply protection against the angina. Studies of the 
frequency of negative Dick reactions in relation to age and a history 
of attack have suggested that a considerable proportion of persons, 
perhaps 4 out of every 5, gain their antitoxic immunity (Dick-negative 
reaction) without having had a recognizable clinical attack of fever 
with rash. Such observations would indicate that infections with 
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hemolytic streptococci capable of causing scarlet fever, occur far more 
frequently without the rash than they do with it. 

In this connection, a recent study by Stebbins, Ingraham and Reed"® 
of the records of 1529 cases of streptococcus infection occurring in 
7 milk-borne epidemics in New York State during the period 1934-36 
is most interesting. The source of contamination of the milk supply 
in 6 out of 7 outbreaks was shown to be a cow suffering from an acute 
mastitis caused by a hemolytic streptococcus belonging to Group A. 
Three of these epidemics were classified as scarlet fever and 4 as septic 
sore throat. The clinical manifestations of cases observed in the 
various outbreaks were strikingly similar, with the exception of the 
presence or absence of a characteristic scarlet fever rash and desquama- 
tion. In the 3 epidemics classified as scarlet fever, a typical scarlet 
fever rash was observed in 60% of the cases; 40% had no rash. The 
character and frequency of complications were practically the same in 
the septic sore throat cases as in the scarlet fever cases. A previous 
history of scarlet fever had no influence on the frequency of infection 
with either clinical type of infection, but was associated with a lower 
incidence of rash in the scarlet fever cases. Dick tests done after 
recovery indicated that the proportion of persons who had become 
negative as a result of their illness was greater among those who had 
had scarlet fever than among those who had had septic sore throat. 

The implications of this study may be extended to other human 
infections with hemolytic streptococci of Group A, such as otitis, mas- 
toiditis, puerperal sepsis, wounds and burns (Longcope^®). Whether 
or not the infection is accompanied by a scarlet rash will depend upon 
the balance between two factors: (a) the ability of the invading strain 
to produce a sufficient quantity of erythrotoxin under the conditions 
of growth in the tissues; and (6) the ability of the host to produce 
sufficient quantities of anti-erythrotoxin to neutralize this toxin. If 
the rash becomes manifest or if the case is associated with others which 
show a rash, it is classified as “scarlet fever.” If no rash becomes 
apparent, it is an “infection with hemolytic streptococci.” Whether 
the rash is of importance in prognosis or only in diagnosis is not yet 
clear, as the ultimate outcome of the infection depends upon the 
ability of the organism progressively to invade the tissues. To what 
extent production of erythrotoxin facilitates this invasion is unknown. 

Public Health Implications. From these considerations, it appears 
that neither from the point of view of specificity of the etiologic organ- 
isms nor from the point of view of clinical manifestations is scarlet fever 
a distinct , disease. Just as the hemolytic streptococci which cause it 
merge into the other streptococci of Lancefield Group A, so the classi- 
cal disease syndrome merges into those of related infections caused 
by this group. Accordingly, scarlet fever should be regarded simply 
as a clinical manifestation of infection with one of the types of the 
Group A streptococci. 

If this view be adopted, then it follows logically that any program 
of prevention should deal with this whole group of infections and not 
simply with those which show a rash. This applies to efforts to develop 
a satisfactory artificial immunity as well as efforts to control by quaran- 
tine and isolation. 


K. F. Maxcy, M.D. 
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THE MENTAL SYMPTOMS OF PELLAGRA, 

Their Relief With Nicotinic Acro.^f 
By Tom Douglas Spies, M.D., 

Charles Dair Aring, M.D., 

Jules Gelperin, M.D., 

AND 

William Bennett Bean, M.D., 

CINCINNATI, OHIO. 

(From the Department of Internal Medicine and Neurology, University of Cin- 
cinnati College of Medicine, and the Medical Service of the Hillman Hospital, 

Birmingham, Ala.) 

Mental changes as a part of the pellagra syndrome have been 
recognized by many physicians, and in areas where the disease is 
endemic these symptoms are so common and so striking that they 
have become associated with pellagra even by the lay observer. 
Various abnormal psychic states have been described in medical 
literature on pellagra, and some writers have thought that one or 
another psychosis was typical of this disease. 

Subclinical pellagrins are noted for the multiplicity of their com- 
plaints, among which are many that are usually classified as neu- 
rasthenic. The most common of these symptoms are fatigue, in- 
somnia, anorexia, vertigo, burning sensations in various parts of 
the body, nunabness, palpitation, nervousness, a feeling of unrest 
and anxiety, headache, forgetfulness, apprehension and distracti- 
bility. The conduct of the pellagrin may be normal; but he feels 
incapable of mental or physical effort, even though he may be 
ambulatory. 

* Read as part of a presentation before the Society of Physiological Neurology, 
Atlantic City, May 1, 1938. 

t This study was made possible by a grant from the' Rockefeller Foundation, 
supplemented by grants from Ciba Pharmaceutical Products, Inc. for the study of 
coramine, from the S. M. A. Corporation for the preventive studies, and from Mead 
Johnson & Co. for the nutritional studies in children. The latter two studies are 
still in progress. 
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The noticeable and more serious mental signs of pellagra manifest 
themselves in various types of psychoses. The most common is 
perhaps that in which loss of memory, disorientation, confusion and 
confabulation are predominant. There are also types in which 
excitement, mania, depression and delirium may occur. In our 
experience, a paranoid condition is common in pellagrins. These 
patients, acting on their paranoid delusions, are more active than 
are other pellagrins with psychoses. We claim no priority in 
observing the difference in the mental symptoms in various patients, 
for many writers on the subject have attempted to classify the 
neuroses and psychoses of the disease. Niles® and Wood=® noted 
the paranoid trend in pellagrins suffering from psycliiatric diffi’ciil- ' 
ties. ' They recorded particularly the pellagrin’s fear of and antip- 
athy toward relatives, with delusions of persecution. There is not 
space for an involved discussion of the classification of the mental 
signs of pellagra. The case reports which follow may satisfy those 
interested in the classification of psychoses. Numerous definitions 
have been fitted to the term “neurosis,” and it has been used in 
the past in many of the writings on pellagra. Although objections 
will probably arise to the use of this term, it will be used (for want 
of a better one) in the present report to describe the prodromal 
ccimplaints listed above. In a language which is not noted for its 
preciseness, it will do for the purpose at hand. The same symp- 
toms, of course, occur in association with many otlier diseases, but . 
in the present study they will be considered as the prodromal part 
of the pellagra syndrome. The treatment described below is not 
advocated for any mental disability except for that associated with 
pellagra. 

In September, 1937, Elvehjein, Madden, Strong and Woolley’ 
reported that nicotinic acid cures blacktongue iu dogs, a canine 
disease which is believed to be analogous to pellagra in human 
beings.®'’’'*'’®’’®'®* Since all food substances which ha\'e been found 
to be curative and prev^entive for canine blacktongue have likewise 
proved beneficial in the treatment and prevention of human pel- 
lagra, several investigators were encouraged to determine the cficct 
of nicotinic acid on tin’s disease. Spies, Cooper and Biankonhorii’® 
have shown that pellagrins respond dramatically to the adminis- 
tration of tliis drug. Beneficial results have also been observed indc-- 
penclently by other investigators in the field.®'®’®''®'”*'’’* Spies, Sasaki 
and Gross'® and Spies, Bean and Stone” ha\’e mentioned briefly 
that the early and late mental symptoms of pellagrins in relap.se and 
of subclinical pellagrins are relieved by nicotinic acid. In a larger 
series of ca.scs it has been possii)ie to institute control measures^ in 
order to study more specifically the mental symptom.s of pellagrins 
in relap.se and their re.spon.se to nicotinic acid. Heiatod .studies on 
subclinical and mild cases have also iK'cn made. It is our purpose 
in the present i)aper to record some spceific oi)servations on the 
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treatment of tlie psychoses and “neuroses” of pellagra with nico- 
tinic acid and the diethyl amide of nicotinic acid.* ^ ' 

Material and Methods. Tlie present study includes tlie following groups : 
00 pellagrins with acute psychoses and other manifestations of pellagra as 
shown in the table; 15 other pellagrins Avith no mental symptoms but Avith 
characteristic dermatitis, glossitis, stomatitis and gastro-intestinal invoh'^e- 
ment; 424 subclinical and mild pellagrins AAdiq haA-^e been subject to one or 
tAvo annual recurrences of the disease; 20 patients AAuth psychoses of other 
types; and 129 pellagrins Avho had had one or two recurrences of their 
"neurotic” symptoms each “pellagra season” since the onset of their 
disease. 

A. Pellagrins With Acute Psychoses. A total of 60 pellagrins AAuth 
acute ps^mhoses aa^s studied at the Hillman Hospital, Birmingham, 
and at the General Hospital, Cincinnati. All of these patients had 
typical pellagra and AA^ere admitted to these hospitals betAA'^een 
September 15, 1937, and June 1, 1938. A summary of some of the 
more common symptoms and physical signs is giA'en beloAAL' 


Tabi.e 1. — SuMMAHV OP 00 Cases With Acute Psa'choses. 
Male, 19; female, 41. White, 29; colored, 31. 
Symplomalology. 


Mental symptoms . 

GO 

Porphyrinuriaf (of 40 tested) . 

40 

Weight loss 

. 60 

Diarrhea 

33 

Stomatitis 

. 56 

Tachycardia . . ’. 

32 

Glossitis 

. 50 

Peripheral neuritis .... 

21 

Dermatitis 

. 55 

Vomiting 

19 


Type of Pellagra. 

Endemic, 35. “Alcoholic,” 0. 

Secondary to organic disease, such as gastro-intestinal diseases, 19. 


Method of Control. 


Water and glucose by mouth 21 

Only Avater by mouth 20 

Diet low in antipellagric factor 10 

Hospital diet 9 


* The nicotinic acid used in treating the pellagrins Avith spontaneous and induced 
psychosis was supplied by Abbott Laboratories, Harris Laboi'atories, Merck & Co., 
and the S. M. A. Corporation. The S. M. A. Corporation furnished the nicotinic 
acid used in the subclinical and mild cases. The nicotinic acid used for nutritional 
studies in children Avas supplied by Mead .Johnson & Co. Coramine, the diethyl 
amide of nicotinic acid, Avas supplied by Ciba Pharmaceutical Products. The \dta- 
min Bi used in the study Avas furnished through the courtesy of Merck & Co. 

t The majority of pellagrins in relapse excrete in the urine increased amounts 
of an ether-soluble substance, or substances, which gives the color of porphyrin in 
25% HCl.'" The prompt disappearance of this substance from the urine folloudng 
the administration of large amounts of nicotinic acid can be used as an early objec- 
tive test. From our obserAmtions of some 600 patients, Ave have noted that the 
incidence of strongly positive tests was much greater during February and March 
than during May and June. We haA-e obserr-ed, hOAvever, that the severity of the 
other manifestations of pellagra does not parallel the excretion of these ether-soluble 
substances in the urine. Dr. C. J. AVatson, in a personal communication, has sug- 
gested that the color of this test may be due, at least in part, to mesobiliviolin, and 
has supplied us Avith pure mesobiliAdolin AA'hich certainly giA^es a similar color. Further 
studies on this point are being made. It is interesting that the urine from dogs with 
spontaneous blacktongue does not giA'e positive tests. 
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men one of this group entered the hospital, he was placed under 
the observation of one of the authors.* The method of study may 
be described as follows: A note was made of the mental symptoms 
and their apparent duration before entry and of their progress over 
a period of several days while the patient was in the hospital, main- 
tained on a restricted diet and given no therapy. If no improve- 
ment in the mental symptoms occurred under these conditions, 
they served as an index for testing the potency of the therapeutic 
agent. A specific therapeutic agent is of value if the mental symp- 
toms clear promptly in all cases when sufficient amounts of the sub- 
stance are added as a supplement to the control diet, all other con- 
ditions remaining constant. 

The 60 psychotic pellagrins were divided into four groups. Each 
pellagrin was observed during-a control period which varied from 
1 to 10 days. The first group was composed of 21 pellagrins who 
received from lOO to 200 gm. of glucose per day and drank water 
ad lib. during the control period; the second group was composed 
of 20 pellagrins who drank water but ate no food during the test 
period; the third group consisted of 10 pellagrins who were given 
only a basic diet'* and water ad lib. for from 2 to 3 days; the fourth 
group consisted of the remaining 9 pellagrins who were offered an 
ordinary hospital diet and water ad lib. (these patients refused to 
eat. more than small amounts of food and their symptoms became 
worse). At the end of the control period, nicotinic acid, 500 to 
1000 mg. daily, was administered orally to 49 of the patients. A 
total of 100 mg. daily, in 5 doses of 20 mg. each, was given intra- 
venously or intramuscularly in 3 cases. Coramine (CioHhOHs), 
the diethylamide of nicotinic acid, was administered orally in doses 
of 2 to 5 cc. daily to 8 of the 60 patients, until a total of from 20 to 
50 cc. had been given. After improvement occurred every patient 
was placed on a well-balanced, high \'itamin diet. 

Observations. The Curative Effect of Nicotinic Acid and Coramine 
on the Acute Menial SymiAoms of Pellagra. The severe psychoses of 
pellagra in the 60 patients who developed the psychosis spontane- 
ously were relieved following the administration of coramine or 
nicotinic acid. Within 10 hours to C days after medication was 
begun, all of the patients had improved. So long as the patients 
were kept on a maintenance dose of nicotinic acid, no recurrence of 
sj'mptoms was noted during the subsequent 2 to 4 months’ period 
of observation. Similar studies with coramine are now being made. 

The progress of a psychotic pellagrin under treatment with 

* Wc ■were given invaluable assistance by the professional and administrative 
staffs of both hospitals, and are particularly indebted to Dr. J. B. McEcstcr and 
Dr. Robert E. Stone; Miss Jean Grant, dietitian; Miss Ann Van Blarkom, Mrs. 
Verna Moore, and Miss IVilladine Robbins, nurses; Miss Elisabeth ZscmcMhe, 
Miss Nelwyn Huff, and Miss Helen Grant, technicians; and Dr. Yasuo Sasaki, E. ft. 
Gross, and S. P. Vilter, chemists. 
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nicotinic acid or coramine is probably best illustrated by the repre- 
sentative case report which follows; 

Case 1.— M. T. (No. 121169), a 55-year-old married negress, was brought 
to the Hillman Hospital on April 7, 1938, with hallucinations, delusions, 
dermatitis, diarrhea and stomatitis. 

Medical history, family history and past history were not contributory. 

Present Illness. The onset of the present illness was indefinite. For 
years the patient’s diet had consisted chiefly of cornbread, black-eyed pps, 
fat meat, potatoes and greens. During the 2 to 3 weeks before admission, 
she had become progressively worse, developing anorexia; abdominal burn- 
ing and discomfort (“like something eating my insides out”); nausea; 
diarrhea (20 to 25 stools per day), associated with tenesmus; burning and 
soreness of the mouth, tongue, and throat; increased salivation; burning 
and breaking out of the skin of the face, upper extremities and ppineum; 
pain and tenderness of the genitalia associated with vaginal discharge; 
insomnia; nervousness; “foolishness and craziness in the head;” vertigo; 
loss of weight; and general weakness. During the week prior to admission 
to the hospital she had eaten little or no food because her mouth was too 
sore. The use of alcoholic beverages was denied. , 

Physical Examination. Physical examination, upon admission, revealed a 
well-developed, undernourished negress picking at the bedclothes, tossing 
about in bed, and requiring restraints. 

Skin: CJharacteristic pellagrous dermatitis covered the greater portion 
of the ears, nose, face, malar prominences, forehead and lids of the eyes. 
In places these lesions were surrounded by a zone of erythema and slight 
tenderness. Pellagrous lesions also extended over the dorsa of the hands 
and upward around the wrists and over the ventromedial aspect of the 
arms. The affected skin appeared devitalized, darkly pigmented and was 
covered with many large blebs. _ The skin was broken over several of the 
pints. A similar pellagrous lesion, from 6 to 8 inches in diameter, was 
present in the suprasternal notch. The upper borders of this lesion ex- 
tended to encircle the neck, thus forming a typical “collar of Casal.” The 
skin of the legs was dry and_ rough. Ajeas around the hair follicles were 
deeply pigmented. The perineum presented a rvide area of excoriation 
which was moist and covered with foul-smelling debris. 

Mucous Membranes: Nose: The mucosa was fiery red, slightly swollen 
and partially covered with crusts. 

Mouth: The lips were swollen and covered with crusts. The mucosa 
of the mouth and of the tongue, fauces and oral pharynx was reddened, 
slightly swollen, tender and presented many ulcers of varying size, the 
surfaces of which were covered wth gray e.xudates. The tongue which was 
thick, reddened and tender had large ulcers on the ventrolateral surfaces. 
There was a striking increase in the flow of saliva (200 cc. per hour). 

Vrdva and Vagina: The former was swollen and tender. The mucosa 
of the vagina was fiery red, swollen, tender and contained several small 
ulcers. 

Neuropsychiatric Examination. Upon admission the patient was appre- 
hensive, disoriented and refused to talk in detail about the “foolishness and 
craziness in the head,” She responded to questions and commands slowly 
or not at all. She had rdsual and auditory hallucinations which centered 
particularly around religious subjects and persons who wished to kill her,' 
or anunals and creatures which annoyed her. No impairment of memory 
was detected at the time of admission to the hospital, but she would not 
cooperate for mental testing. The motor and sensory systems were normal, 
noth the exception of slight hypesthesia and hypalgesia of the distal portions 
of the upper extremities. This became progressively less in an ascending 
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manner, and the border where sensation became nonnal was not -well 
defined. The tendon refle.xes were yery active; the plantar responses were 
flexor in tj-pe. 

Laboratory Findings. Red blood cells, 3,800,000; hemoglobin, 67 %• 
leukocjdes, 7700 (neutrophils, 62%; hunphocrtes, 38%). Blood Wassor- 
mann positive; spinal fluid Wassennami negative. The urine contained a 
trace of albumin, but otherwise was not abnormal, except for increased 
quantities of ether-soluble coproporphj'rin (or some substance resembling 
it in ether solubility and color appearance m.25%, HCl) before treatment. 

Medication and Diet. During the first 96 hours of hospitalization, the 
patimt was given daily 20 cc. of coramine orally, in 5 doses of 4 cc. each. 
During the first 36 hours she received, in addition to the coramine, only 
10% glucose and water b 3 ’ mouth. Thereafter, as she became free from 
nervous and dige.stive sj-mptoms she was given the regular hospital diet 
with the intermediate feedings of milk-egg mixture, as she desired, until 
discharge. 

Progress. Within 12‘ to 16 hours after treatment was instituted, the 
ptyalism had decreased and the mucosa of the mouth, tongue, nose and 
vagina appeared less swollen, red and tender. At the end of 24 hours, the 
fierj' redness was replaced bj' a bluish-graj' cast, and the salivarj- e.xcretion 
was normal in amount. She asked for food and stated that this was tiie 
first time since the onset of her illness that she had been lumgrAX 

After 48 hours, she became quiet and cooperative and had insight into, 
her mental condition which we learned had been verj- distressing to her 
during the week prior to admission. This fact had not been fully appre- 
ciated at the time of the initial examination, parth’ because of her appro- 
hensiveness, maniacal outbursts, and her hesitancy to discuss her sjunj)- 
toms. She stated that her head began to clear 24 to 36 hours after treat- 
ment, and that now she knew 'that the “craziness and foolishness in the 
head” was unreal. The following account of the sjTnptoms present before 
admission was obtained at this time; She thought she was being poisoned 
and otherwise abused by her neighbors. She saw and heard monkeys, 
rats and cows running around her, and felt bugs, snakes and worms crawling 
on her. She had dizzuiess, blurring of vision and was “unable to remember 
things.” She could not direct her attention toward her usual household 
duties, “because I couldn’t keep nu' mind on it.” 

Improvement continued steadih*: 36 hours after treatment had been 
instituted and while she was still on the glucose restricted diet, the mucosa 
of the mouth appeared normal, except at sites of deep ulceration ; the vagina! 
miicosa had healed; the redness and swelling had subsided; and the skin 
showed signs of healing. At this time siie took an adequate diet eagerh' 
and withhi a week all pellagrous lesions had healed. 

Temperature and heart rate: During the first GO hours the tcjnjTeraturc 
varied between 98.6° and 100° F., and the heart rate between SO and 90. 

She was discharged mentalK’ clear and in good phj’sical condition 9 days 
after admission. 

Comment. It was learned from the histories obtained from the 
family and friends of the 00 patients of this group that psychotic 
behanor had been present from 1 to S3 days, ilost of these patients 
had had some sign of ps.vchosis from 1 to 2 weeks. After treatment 
was begun, recovery occurred in from 10 hours to (5 day.s. 

It is to he nnder.stood that no pellagrin witli a chronic p.sycho.sis 
of years’ duration, of tlie t.vpe often frnmd in cii.sfodial mentid 
hospitals, was treated. We believe that the patients treated in this 
series, becau.se of tbeir severe mental s\'mptoms, would ha\’e been 
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couniiittetl and thus might liavc become chronic types. Tlie mental 
symptoms of these 60 pellagrins were of the se^^ere acute type. 
Many of the patients were violent and severely hallucinated ; others 
were se^'e^eb' depressed. It is difficult to describe the change in 
these patients after therapy was begun. The maniacal patients 
became calm; the depressed, cheerful; and, legally speaking, the 
insane again became sane. After recovery these patients often had 
an excellent memory of their actions, ideas, and of their surround- 
ings during the psychotic period. They were usually completely 
adjusted after treatment, except for some perplexity about the • 
cause of their actions during the psychosis. “Mdiat made me act 
that way?” and “Was I crazy?” are questions that are frequently 
asked at this time. In most cases improvement Avas abrupt, occur- 
ring sometimes overnight. 

We have not observed a case of acute pellagra that has not re- 
sponded promptly to nicotinic acid therapy, AA'hereas our previous 
experience, as Avell as that of others, Avould indicate that these 
cases Avere likely to die if treated by ordinary methods and Avere 
almost certain to die if they AA'ent untreated. 

Thirty cases, after relief from the acute psychoses of pellagra, 
have been kept free from mental signs by the continued use of 
nicotinic acid and Avithout change in their previous environment. 
Recurrences of mental symptoms of similar severity in other patients 
liaA^e also been prcA'ented^^ by the daily ingestion of large amounts 
of dried brcAA^ers’ yeast (Harris Laboratories, Anheuser-Busch, Mead 
Johnson & Co). 

TAventy other psychotic pellagrins Avith mental symptoms failed 
to maintain recoA^ery induced by nicotinic acid when it Avas dis- 
continued and the patient returned to his old environment. In 
our studies 2 years ago,'^ Ave Avere able, by extraordinary effort on 
the part of the physicians and a large nursing staff, to feed the 
patients large quantities of a Avell-balanced diet and large amounts 
of dried brewers' yeast, in some instances supplemented by injections 
of liver extract. This treatment, v'hen directed individually, Avas 
effectiA'^e; but the convalescence AA’as sIoav and the attention required 
for each patient is prohibitiA'e on an ordinary Avard of a general 
hospital. In contrast to the method applied in the above studies, 
the great majority of pellagrins do not haA'e such individual atten- 
tion. As a result, the mortality rate is high, and a considerable 
number of the patients who do improve make only a partial recovery 
and arc subsequently sent to a ho.spital for the' insane. This sug- 
gests that some systematic check should be made for cases of this 
nature in the large mental hospitals. Such studies are noAV under 
AA-^ay. 

^ The remaining 10 patients did not report for subsequent observa- 
tion. 
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B. Pellagrins With Extensive Mvcons Membrane and Dermal 
Lesions and Severe Gastro-intestinal Jnvokement, but No Mental 
Symptoms. An alternate method of study which we used was a 
comparative observation of the course of the disease m 15 pellagrins 
who had no mental symptoms but did have extensive skin and 
mucous membrane lesions and involvement of the gastro-intestinal 
tract. These patients, who were too ill to ingest an ordinary diet, 
were given 10% glucose solution. Certain of them developed psy- 
choses while restricted to such a diet. If a medicament has thera- 
peutic value under these circumstances, the acute mental signs 
which develop under controlled conditions should remit promptly 
if sufficient amounts of the substance are added to a glucose diet, 
all other factors remaining constant. 

Observations. Within the 10-day period of observation, 10 
patients in this group developed a psychosis and 5 did not. To 
5 of the 10 cases who developed a psj'chosis, 500 mg. of nicotinic 
acid were administered daily in 10 50-mg. doses. This was the 
only- supplement to the glucose diet. Prompt relief of the symp- 
toms occurred in all cases. Before they were discharged from the 
hospital, all of the patients were given a high caloric, high vitamin 
diet in addition to nicotinic acid. No recurrence of sjTnptoms was 
noted during the subsequent 2 to 4 months’ period of observation. 

A representative case report of a patient whose psychosis occurred 
on a glucose-restricted diet and who was cured promptly by the 
addition of nicotinic acid to the glucose, is given below. 

Case 2.— E. T. (No. 121883), a 31-year-old negro widow, was admitted 
to the medical service of the Hillman Hospital on May 10, 1938, complain- 
ing of weakness and diarrhea of about 5|- months’ duration. 

Family hislonj and past history were irrelevant. 

Present Illness. The onset of the present illness was insidious and occurred 
about 5^ months before admission, with the development of progressive 
general weakness; intermittent diarrhea; vaguely described general ab- 
dominal discomfort; loss of weight; and a bloody vaginal discharge. Six 
weeks before admission she was examined in the gynecologic and procto- 
logic clinics, where the following diagnoses were made: Uterine fibroids, 
rectal stricture, mucous colitis and secondary anemia. Palliative therapj' 
afforded only temporarj' relief and all of the above sjnnptoms persisted and 
graduallj’^ became worse. During the 7 to 10 days before admission, signs 
of dermatitis (increased pigmentation, roughness, induration and slight 
tenderness) were present over the hands, forearms and elbows. She devel- 
oped anorexia; soreness and burning of the mouth; increased salivary flow; 
burning discomfort in the epigastric and substemal region; nausea; increased 
weakness; nenmusness; and, at times, vertigo. There was no emesis, 
personality change or sjTuptoms of peripheral neuritis. 

Physical Examination. The phj'sical examination revealed a poorly nour- 
ished negress who appeared to be chronically ill. Temperature, 08 F., 
pulse 75, respiration 21, blood pressure 120/80. 

The skin was drj', loose, rough and deeply pigmented, particularly over 
the bony prominences. large, well-demarcated areas of pellagrous der- 
matitis were present over the dorsa of the hands, vTists, forearms, elbows 
and over the external genitalia, extending around the anus and down tne 



THE IVIENTAL SYjlPTOaiS OF PELLAGEA 


469 


medial aspect of the thighs. There was a slight diffuse .lesion of the buccal 
and lingual mucosa, characterized swelling, redness, tenderness and 
increased 'salivary flow, but no ulceration. The vaginal mucosa was 
diffusely and moderately red and tender, and there was vaginal discharge. 
The wiva was swollen and tender, and presented several minute ulcers at 
the mucocutaneous junction. A grayish-white exudate surrounded the 
anus. Digital examination was not done because of extreme tenderness. 
The examination otherwise was not remarkable except for an enlarged, 
firm uterus. 

Neuropsychiatric Examinaiion. Reflexes were normal. The motor and 
sensory systems were normal. At times, the patient complained of ner- 
vousness and vertigo. No other positive psychiatric findings were detected. 

Laboratory Findings. Red blood cells, 2,500,000; hemoglobin, 45%; 
white blood cells, 6600 (neutrophils, 87%; lymphocytes, 13%). Blood 
Wassermann negative. The urine was not remarkable except that it was 
positive for an ether-soluble substance, or substances, giving the color of 
porphyrin in 25% HCl. 

Course. During the first 6 days in the hospital she was offered the regular 
hospital diet, but because of oral pain, refused to eat. She received pare- 
goric and bismuth for the diarrhea. Her general condition slowly became 
worse. She was given only water and 2000 cc. of a 10% solution of glucose 
by mouth daily for the next 7 days. No other food or medication was 
given. During this period she became worse. She complained more than 
previously of the soreness of her mouth, tongue and vulva; dizziness; ner- 
vousness; insomnia; and burning of the feet. Examination of the mucosa 
at that time showed it to be ‘ulcerated, more tender, and of a deeper red 
color. She developed severe vomiting and diarrhea, the ptyalism increased 
and she became restless and appeared to be uncomfortable. Her illness 
continued to progress rapidly. Seven days after she had been subsisting 
on this diet of only glucose and water, the following progress note was made: 
“The mucosa of the mouth and tongue is fiery red and tender, and several 
large ulcers are now present over the buccal mucosa, fauces and pharynx; 
salivation has increased to 1500 cc. per day; the skin of the extremities is 
about the same as before, but that of the perineum is moist and partially 
excoriated. Her mental condition is now abnormal. She is disoriented as 
to time, reacts sluggisUy, and is unable to recall recent events. She has 
visual and auditory hallucinations. She has developed insomnia and 
obviously is restless and confused.” Her condition had become critical. 

Nicotinic acid was begun at this time. During the next 48 hours she 
was given glucose and a total of 2000 mg. of nicotinic acid, in divided doses 
of 50 mg. each, by mouth. Before the 48-hour period of therapy was over, 
she liad become quiet, seemed clearer mentally and slept without difficulty. 
She complained less of the soreness and tenderness of her mouth and tongue; 
the intense redness of the tongue had decreased remarkably, and the 
ptyalism had decreased to 200 cc. per day. At this time the administration 
of nicotinic acid was discontinued and glucose was given as before. During 
the 48 to 72 hours after the treatment udth nicotinic acid was discontinued, 
there was slight improvement of the condition of the mucosa. Her mental 
condition, however, became worse, and she was maniacal, anxious and 
confused, and again had visual and auditory hallucinations. 

Nicotinic acid therapy was resumed, and a total amount of 1700 mg. of 
tliis substance was administered during the first 48 hours when improve- 
ment again took place. Thereafter, a total daily dose of 1000 mg. was 
given for a period of 1 week, durmg which time the patient also received a 
high caloric, high vitamin diet. The mucous membranes healed rapidly 
the mental sjouptoras cleared completeljq and within a week there was 
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considerable dcs^iuamation of devitalized skin. Her ap])ctjtc, strcngtii and 
general condition likewise were improved remarkably. ” 

During both relapses there was an elevation in "temperature from 9S° 
to 100° F., and an increase in pulse from an average of SO up to 95. The 
temperature and pulse rate returned to normal during the final week of 
hospitalization. 

C. SiibcHiiical and Mild Pellagrins. In the pellagra clinic at the 
Hillman Hospital, the pellagra-preventive effect of nicotinic acid 
has been studied in 199 patients who have had recurrences of 
pellagra each spring over a period of several years. The majority 
of these pellagrins have had one or more recurrences of some of the 
mental symptoms of pellagra" each pellagra season since the onset 
of their disease. The patients reported weekly for examination, 
and at the time of each Hsit a record was made of their weight, 
physical condition and of any untoward sensations or changes in 
sensations of which they complained. They were also questioned 
carefully regarding any change in dietary habits and environment. 
All baA'e been kept free from recurrences of their mental symptoms 
from February 15 to July 1, 1938, by the use of nicotinic acid 
administered in daily doses of 100 to 600 mg. No change ivortli 
noting has occurred in their environment or dietary habits. 

It is noteworthy tliat many physicians who wrote on pellagra 
before the publication of Goldberger’s rvork contended that pellagra 
should be classified in the group of neuroses. Every pellagrin has 
one or more symptoms which might be considered those of a neurosis. 
It is because of the multiplicity of these vagvie, subjective manifes- 
tations of which the pellagrin complains that one must be extremely 
wary in interpreting the state of bodily function and especially in 
evaluating neiiropsycbiatric disorders. The selection of patients 
lias been most arbitrary and has in great part depended upon a 
knowledge gathered from previous studies of these patients. Par- 
ticular stress Avas laid on choosing patients AA'ho, after preA'ious 
periods of treatment, had no vague, indefinite complaints, thus 
eliminating those persons Avho had chronic complaints. He haA'e 
attempted to obserA'e specifically the relief of such prodromal symp- 
toms of pellagra as fatigue, insomnia, anorexia, A-ertigo, paresthesias, 
palpitation, nerA'ousness, headache, forgetfulness, apprehension and 
distractibilitA-. This is manifestly a task fraught Avith danger.^ To 
mention one pitfall, the mere attendance at a “pellagra clinic' 
AA’hosc AA'ork has been favorably bruited about by Avord of mouth 
and otherAvise, conceiA’ably miglit be responsible for the relief of many 
symptoms. It aa’os in an attempt to aA'oid suggestion that the 
folloAving method Avas used in studying the effect of nicotinic acifl on 
on the “neurose-s” of mild pellagra. 

There Avere 225 patients in the pellagra clinic Avho did not come 
under obser\-ation early enough during the spring of 1938 to rcceiA'c 
nicotinic acid a.s a preventiA’c measure. At the time of examitiaftort 
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these patients had developed mild pellagra and some of the above 
symptoms. 'They were arbitrarily given one of four medicaments, 
all of which were similar in appearance: 75 received acetylsalicylic 
acid; 50 received sodium bicarbonate; and 100 were given vita- 
min Bi. 

Observations. Following the administration of nicotinic acid to 
subclinical pellagrins with prodromal sj'mptoms and to mild pellag- 
rins with the same type of symptoms, there is prompt relief.* 
During the spring and summer seasons of 1938 the great majority 
of these patients has remained free from a return of these pro- 
dromal symptoms, as long as adequate amounts of nicotinic acid 
were administered frequently. In a number of instances, however, 
the symptoms were returning and we found it necessary to increase 
the daily dosage of nicotinic acid. In some cases, we have had to 
give as much as 600 mg. per da\q in order to keep these persons 
free from such symptoms. The patients receiving the other three 
medicaments reported little or no change in symptoms. Some 
described relief during the first feAv days, after whieh time they 
stated that the medicine did not help. Without their knowledge 
the medication of all of the patients in this group was later changed 
to nicotinic acid. In each case, following the administration of 
nicotinic acid, there was prompt relief of the majority of the neurotic 
symptoms. On nicotinic acid therapy the ambulatory pellagrin 
regained energy and appetite and many resumed work. This strik- 
ing relief occurred within 1 to 12 days following the administration 
of 5 or 6 doses of 100 mg. each per day (often a smaller dose was 
effective). This improvement has been almost universal in this 
group of cases. We do not claim, however, that the administration 
of nicotinic acid will be followed by complete relief of the same 
symptoms if unassociated with pellagra. 

Probably of greater significance than the relief of “neurotic” 
symptoms following the administrMion of nicotinic acid is the return 
of these symptoms when, without the patient’s knowledge, nico- 
tinic acid is withdrawn and another medicament of similar appear- 
ance is substituted for it. When njcotinic acid was withdrawn 
suddenly during a period when the patient was obtaining benefit 
from it, the original subjective manifestations usually returned 
within a week. 

Spies and Aringi- have reported that vitamin Bi is beneficial in 
treating the manifestations, of peripheral neuritis associated with 
pellagra, but that it does not cure the alimentary and central ner- 
vous system disturbances of pellagra. Studies on a large number 

* PreliminaiT studies on 75 ehildron with characteristic pellagra have showTi that 
the majority of them have dizziness, irritability, stomach upsets, flight of ideas, and 
inability to get along well in school or with other members of their family. These 
symptoms usually disappeared promptly following the ingestion of tablets of nicotinic 
acid. 
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of mild pellagrins who were given ^-itamin Bi have shown that the 
mental symptoms grow progressively more severe on vitamin Bi 
therapy, but respond promptly following the administration of 
nicotinic acid. This investigation is being continued, but the fol- 
lowing 2 cases illustrate this point: 


Case 3.— L. hi. F. (Clinic case), a 27-year-old white female, was first 
seen in the clinic of the Hillman Hospital on May 14, 1938, chiefly because 
of pain and burning of the feet and legs of about 2i months’ duration. 

F amihj HiMory. "Two members of her familj* have had pellagra. 

Past History. This patient had “pellagra,” or an illness similar to the 
present illness, in the spring of 1934 and since that time has had 2 recur- 
rences of the disease each year, in the spring and late summer. 

Present Illness. The onset of the present illness was insidious. About 
21 months before admission the patient developed itching and burning 
of the skin of the upper extremities and, to a less extent, of the face, neck 
and shoulder girdle. Later these areas became intense^ red and deepty 
pigmented. As the disease progressed the patient developed soreness and 
burning of the tongue and month; anorexia; pt 3 'alism; constipation; gen- 
eral weakness; loss of weight; neiA'ousness; increased irritabilitv'; vertigo; 
impairment of memory', insomnia; “foolish dreaihs;” and burning and pain 
in the feet and legs. These sjTnptoms slowlj* became worse. During the 
week prior to the patient’s first risit to the clinic, the pain in her feet 
and legs became considerabb' worse and was associated witli swelling and 
numbness. 

Her usual weight was about 117 pounds; at the time of admission it was 
104 pounds. There was no eNudence of pellagra when the patient was first 
seen in the clinic, but she had peripheral poljmeuritis, most marked in the 
lower e.vtremities. 

Her diet had consisted chieflj’ of carbohj'drates but also included small 
amounts of green vegetables. She ate very little lean meat, eggs or milk. 

Course. No therapy was prescribed when the patient fimt rnsited the 
clinic on hla 3 ' 14. Four daj's later consultants concurred in the diagnosis 
of peripheral neuritis, and she began taking vitamin Bj in amounts of 
10 mg. dailj’ (tablet form). Ten daj’s later she returned to the clinic and 
reported considerable relief from anorexia and from the burning in her 
feet, but she complained of generalized aching. At that time the dosage 
of vitamin Bi was increased to 40 mg. dailj'. She was confused, and said 
that she worried too much and could not concentrate. Three da}"s later 
she had no discomfort in her feet but she complained at that time of diar- 
rhea (up to 9 stools per daj'), abdominal cramps, nausea, emesis several 
times, slight soreness of the mouth and tongue, and increasing weakness of 
3 days’ duration. Nicotinic acid, 300 mg. dailj’, was prescribed along with 
the vitamin Bj. Within a few daj's tlie soreness of her mouth and tongue 
and file “slobbering” (ptj'alism) disappeared, and within a week the 
diarrhea and abdominal discomfort had subsided. Her appetite, strength, 
nervousness and vertigo also improved progress! velj’. She said that she 
liad not felt better in months. Before treatment with lucotinic acid the 
urine repeatedh’ contained ether-soluble substances giring the color of 
porplijTin in 25% HCl. The urine, 48 hours after treatment with nicotinic 
acid, was negative for such substances. 

Case 4.~ F. B. (Clinic case), a 35-year-old white married woman, came 
to the clinic for the first time on May IS, 1938, because of pain and burning 
of the feet and legs, accompanied by characteristic pellagrous dermatitis 
and glossitis. 

Family history was irrelevant. 
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Past History. She had pellagra for the first time during the spring of 
1936 and had a recurrence the following spring. The symptoms of these 
illnesses were similar to those of the present illness. 

Present Illness. The onset was insidious.^ About 2^ months beforh her 
first visit she developed dermatitis of the hands, arms, feet and legs; sore- 
ness and burning of the mouth and tongue ptyalism; general abdominal 
discomfort; nausea; vertigo; emesis on occasion; anorexia; diarrhea; head- 
ache; nervousness; insomnia; impairment of memory; sharp, shooting and 
aching pains; burning and slight swelling of the feet and legs; loss of weight; 
general wealmess; cardiac palpitation and exertion; vaginal discharge; and 
itching and bnrning of external genitalia. These symptoms varied con- 
siderably in severity from time to time, and her general condition steadily 
became worse. There was excruciating tenderness to pressure in the 
extremities. The patient had mild pellagra and peripheral neuritis as 
evidenced by tenderness of the nerve trunks and loss of tendon reflexes in 
the legs. 

Course. During the first 4 days she was given 10 mg. of vitamin Bi 
daily by mouth and, thereafter, 20 mg. per day. During the first 10 days 
of -vdtamin Bi therapy her appetite improA’^ed and the burning, pain and 
swelling of her feet and legs subsided completely. However, during the 
folloAving week she became remarkably Avorse, her husband reporting that 
she had been “crazy” and did not knoAv Avhat she Avas doing, She^was 
extremely dizzy; unsteady on her feet (had to be assisted in Avalking); 
talked incoherently; had visual and auditory hallucinations; Avas disori- 
ented as to time, place and person"; and complained of being “numb all 
over.” At this time, 10 days after first coming to the clinic, she was given, 
in addition to the vitamin Bi, 500 mg. of nicotinic acid daily. 

During the foUoAving 12-day period there was progressive improvement 
in her general condition. She said she felt “a lot better,” did not appear 
confused, “knew Avhat she Avas doing,” her appetite Avas better and the 
aching had disappeared. Her husband stated that she Avas noAV mentally 
Avell. Her diet and environment remained the same throughout the study, 
except that the patient refused to eat much of Avhat was offered to her 
until vitamin Bi therapy Avas instituted. 

Laboratory Findings. Red blood cells, 3,250,000; hemoglobin, 63%. 
As in the preceding cases, the urine on repeated examination contained an 
ether-soluble substance ghdng the color of porphyrin in 25% HCl, Avhich 
disappeared folloAving treatment Avith nicotinic acid. 

Comment. The manifestations of peripheral neuritis of pellagra 
improved promptly following the administration of large amounts 
of vitamin Bi. The present study, which is being continued and 
AAdiich will be reported in detail later, shoAvs that vitamin Bi does 
not cure the mucous membrane lesions or the mental symptoms of 
pellagra, but that it does aid in curing the peripheral neuritis. 

D. Patients With Psychoses Not Associated With Pellagra. The 
effect of nicotinic acid on the mental symptoms of pellagra led to 
the thought that this substance might be efficacious in the treat- 
ment of other psychoses. This might be expected to be the case, 
especially in psychoses alleged by some to be related to deficiency 
states other than pellagra; for example, alcoholic hallucinosis, 
delirium tremens, and Korsakow’s psychosis. Accordingly, we 
administered nicotinic acid to twenty-six patients suffering from the 
folloAving mental diseases: alcoholic hallucinosis, Korsakow’s psy- 
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cliosis (following chronic alcoholism), manic depressive ]?syehosis 
(depressed phase), inr'olutional psychosis, psychosis with cerebral 
arteriosclerosis, and schizophrenia. The amount of nicotinic acid 
was rather large (1 to 2 gm. daily in divided doses); it was given 
as a supplement to a repilar house diet and the period of treatment 
was as long as 50 days in some cases. This treatment was without 
psychiatric results in these eases. Hower'er, it caused flushing and 
a feeling of warmth in the skin, as described in detail recentl\- by 
Spies, Bean and Stone.'^ It is our impression, therefore, that the 
psychoses are benefited only if they are a part of the syndrome of 
pellagra. 

Summary and Conclusions. 1. The present studies suggest that 
nicotinic acid in adequate amounts is a specific therapeutic agent 
for the acute mental symptoms of pellagra. Both spontaneous and 
induced psychoses of pellagra respond promptly following this 
therapy. Coramine, the dietin'! amide of nicotinic acid, also is 
beneficial in the treatment of the abnormal mental symptoms. 

2. The psychoses present in 2(5 non-pellagrous persons did not 
improve following the ingestion of these drugs. 

3. The so-called “prodromal" or “neurotic” symptoms of pel- 
lagra usually disappear following the administration of nicotinic 
acid. These studies were conducted in such a manner that sug- 
gestion was eliminated, and they indicate that the vague, subjectir'c, 
prodromal symptoms are evidence of disordered function. 

4. These studies show that fi'equently repeated large doses of 
nicotinic acid prevent the development of mental symptoihs in suh- 
elinical pellagrins and in mild pellagrins. 

5. The minimal dose of nicotinic acid has not been determined 
blit seems to vary from case to case. It is tentatively recom- 
mended that each patient with severe mental symptoms receive a 
total of at least oflfl mg. per day. It is preferable to give this in 
10 doses. In the extremely severe cases convalescence seems to be 
shortened by the administration of 1000 mg. daily. Since nicotinic 
acid is only one of the essential chemical substances present in the 
well-balanced diet, we suggest that ail patients with pellagra be 
given a well-balanced diet whenever possible, ei'en though nicotinic 
acid is used as a supplement. 

(5. Tlie methods wliicli liai'e been described appear to offer a lead 
in the study, under controlled conditions, of one type of mental 
disease licfore, during and after mental signs are in evidence. 
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STUDIES IN ALCOHOL. 

I. The Diagnosis of Acute Alcoholic Intoxication by 
A Correlation of Clinical and Chemical Findings. 

’ By Walter W. JErrEii, M.S., M.D., 

HESIDENT PATHOLOGIST, BUFFALO CITY HOSPITAL', INSTRUCTOR IN BIOLOGICAL 
CHEMISTRY, UNIVERSITY OF BUFFALO MEDICAL SCHOOL, BUFFALO, N. Y. 

(From the Department of Pathology, Buffalo City Hospital and University of Buffalo 

Medical School.) 

The diagnosis of borderline cases of acute alcoholism has always 
been difficult. Because of the close association of alcohol with 
trauma, crimes of violence, automobile accidents and the like, the 
medico-legal aspect of alcoholic intoxication has become of great 
importance. Testimony based upon clinical findings alone is in- 
sufficient proof in a majority of cases to most courts and juries. 
The ability to demonstrate the presence of alcohol in a given indi- 
vidual would be, definitely desirable. Of still greater importance 
and significance would be the ability to determine whether a given 
amount of alcohol is sufficient to produce intoxication. 

It was believed that a study correlating the clinical findings of 
acute alcoholism with the concentration of alcohol in the blood and 
urine in a large series of cases might give definite chemical standards 
for the diagnosis of the condition. Consequently, a total of 1159 
patients admitted to this hospital with a pre-admission diagnosis 
of acute alcoholism haA'e been studied with regard to this correlation 
over a 3-year period. 

Others have performed like studies, the major part of the work 
coming from foreign authors. Hoffman,® reporting 642 cases, stated 
that intoxication occurred in 100% of all cases when the con- 
centration of alcohol in the blood was 0.20 to 0.25% and above. 
Widmark” and Schwarz,® in 592 and 905 cases respectivel}", found 
intoxication in all cases in concentrations of 0.25 to 0.30% alcohol 
in the blood or over. 
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-Comparatively few data have been reported from tliis country. 
Bogen,^ analyzing 250 cases in which alcohol was present in the 
urine, concluded that intoxication occurred in most cases in con- 
centratioris over 0.20% alcohol. The blood alcohol content of 
200 intoxicated cases was reported by Johnsoa’ but no evaluation 
of his results are possible because of the scarcity of data in the 
article. Turner^® investigated 32 cases and believed that intoxica- 
tion occurred in most cases when the concentration of alcohol in 
the blood varied from 0.20 to 0.30%. Harger,® in 140 cases, found ' 
100% intoxication in alcoholic concentration in the blood of 0.20 to 
0.25% or over. 

Methods. The method of the determination of the alcoliol content of 
the blood and urine as derised by Heise^ in 1934 was used. It utilizes tlie 
reducing power of alcohol to decolorize potassium dichromate in acid 
solution. 

On admission 5 cc. of blood were withdranm from the median basilic 
vein and transferred to an oxalate bottle. Precautions were taken to have 
the arm wiped drj' of alcohol used for sterilizing purposes before taking 
the sample. When possible a sample of urine was also obtained. 

Blood. Two cc. of oxalated blood were placed in an 800-cc. Kjeldahl 
flask and about 15 cc. of a picric-tartrate reagent were added. (Picric- 
tartrate reagent— one-half saturated picric acid containing about 10% 
tartaric acid.) The resulting mixture was distilled and the first 10 cc, of 
the distillate collected. An aliquot portion, 2 cc. and fractions of this 
amount, were then added to separate tubes containing 1 cc. of potassium 
dichromate solution (N/15 K.CriO? in 50% H-SO^), the feal volume being 
made up to 3 cc. in all tubes. They were then placed in a boiling water 
bath for 10 minutes and compared with standards containing known 
amounts of alcohol. Results were expressed in terms of percentage of 
alcohol by Aveight per 100 cc. of blood. 

Specificity. While the method is not specific for ethyl alcohol, the blood 
distillate of non-alcoholics ordinarily contains no other reducing substances. 
Blood specimens taken from 44 patients on various wards of the hospital 
Avere negatiA-e for A-olatile reducing substances. Acetone bodies may 
interfere but may be detected and eliminated by qualitatwe tests. The 
highest reading in terms of alcohol percentage obtained from 7 patients 
AA'ith 4-}- acetone was only 0.03% alcohol. Ether and paraldehyde haA-e 
no reducing power. Blood taken from patients follov\-ing full ether ancs- 
thc.sia and from 13 cases of paraldeh 3 ’de poisoning exhibited no reducing 
properties A\-ith this method. Methyl alcohol aatII interfere but may also 
be detected b 3 ' appropriate qualitative tests. 

Urine. A mixture of 10 cc. of urine and 10 cc. of the picric-tartrate 
reagent aa-ss distilled and the first 10 cc, of the distillate was collected. 
One cc. and fractions of this amount were added to tubes containing ^ cc. 
of the dichromate solution, the final volume being made up to 4 cc. in all 
tubes. The 3 '’ were then placed in a boiling water bath for 4 minutes and 
compared to knoAA-n standards. Results A\-ere expressed in terms of per- 
centage of alcohol b 3 ' weight per 100 cc. urine. , 

Specificity. The urine of indh-iduals taking urotropine ma}- e,x}nbit 
A-olatile reducing properties proAiding formaldehyde has been produced in 
the Iddnc 3 'S. The highest reading in terms of alcohol concentration in a 
series of cases using urotropine in the usual dosage Avas 0.0.5% alcohol. 
Formaldehyde, therefore, should be eliminated as an interfering agent by 
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qualitative methods.* Acetone bodies are also volatile reducing substances 
but have never shown readings higher than 0.03 % in terms of alcohol con- 
centration. No other volatile reducing agents were detected in the urine 
of a group of over 200 non-alcoholics. 

Table 1. — Clinical Criteria Essential for Diagnosis of Clinical 

Intoxication. 

I. Patient must have a gross gait abnormality or bo unable to walk. 

II. In addition to I, at least two of the following tests must be positive. 

1. Gross abnormality of speech or unable to speak. 

2. Flushed face. 

3. Dilated pupils. 

4. Alcoholic odor of breath. 

Clinical Material. A, Criteria for Diagnosis of Clinical Intoxica- 
tion. The following criteria were adopted for the clinical diagnosis 
of acute alcoholic intoxication. As shown in Table 1, gross gait 
abnormality must be present, and in addition at least two of the 
following tests must be positive; abnormality of speech, flushed 
face, dilated pupils and alcoholic odor of the breath. In the detec- 
tion of gait abnormalities the individual was asked to walk from 
one side of the room to the other. If gross swaying, reeling or 
staggering were not present, the test was considered negative. 
For a detection of speech abnormality, the patient was required to 
answer simple questions only such as his name, residence, and so on. 
If definite slurring or incoherence was not present the test was 
considered to be negative. If the individual was comatose and 
was unable to walk or talk, final decision as to whether or not the 
defects were produced by alcohol was determined by subsequent 
ward observation. 

B. Analysis of the Cases. A total of 1159 consecutive cases 
admitted with a pre-admission diagnosis of acute alcoholism were 
studied. In 1150 cases blood was obtained for analysis: 1000 cases 
were alcohol-positive and 150 alcohol-free. In 372 of the 1000 cases 
showing alcohol in the blood, the urine was also obtained for analysis. 
In 9 cases only the urine was obtained in all of which alcohol was 
present. 

Of the 150 cases who were free of alcohol at admission,. 78 >ere 
known chronic alcoholics. Table 2 shows the correct diagnosis in 
the other 72 cases. It is interesting to note the various conditions 
which may be confused with acute alcoholism particuiarly if the 
patient is comatose, which condition was present in 37 cases. Of 
these, 16 resulted from overdosage of either paraldehyde or barbital 
derivatives, while diabetes mellitus, uremia, cerebral injuries, cardio- 
vascular accidents and schizophrenia accounted for nearly all others. 
The remaining 36 cases occurring in non-alcoholics were admitted 
in a non-comatose condition. 

* One gram pUoroglucinol is dissolved in 100 co. of 10% NaOH; 0.1 cc. of this 
reagent added to 1 cc. of the distillate produced a red color in the presence of for- 
maldehyde. 
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- Table 2.— Correct Diagnosis of ALcoHOL-rREE Cases With PrB'Admission 
D u GNOSIS OF Acute Alcoholism. 


Correct diagnosis. cases. 

Barbital poisoning 15 

Paraldehyde poisoning 13 

Cardiovascular accidents 11 

Schizophrenia 7 

Fractured skull . . ' 7 

Psychosis -1 

Epilepsy '3 

Diabetes mellitus 2 

Septicemia 2 

Uremia ■ 2 

Anemia 2 

Acute appendicitis 1 

C.N.S. lues ; 1 

Ruptured bladder 1 

Ruptured gastric ulcer 1 


No. of 
comatose. 

S 

S 

5 

0 

7 

1 
1 
2 
0 

0 

0 

0 

1 
0 
0 


Total 


72 


37 


Table 3. — Number and Percentage Occurrence of Designated Cunical 
Criteria in lOQQ C.vses With Alcohol in the Blood. 


Clinical criterion. 

Alcoholic odor 

Abnormality gait or inability to walk . 
Abnormality speech or inability to talk 

Dilated pupils 

Flushed face 


No. oJ ctisctj 

•I’tr cent 

vdxh positive 

positive 

dinjcal 

clinical 

criterion. 

criterion. 

. 003 

00.3 

750 

75.0 

. 721 

72.1 

. 713 

71.3 

. GOG 

GO. 6 


In Table 3 ai'e tabulated the number of positive clinical tests 
ivitb their percentage occurrence in the 1000 cases showing alcohol 
in the blood. It will be seen that an alcoholic odor was present in 
the greatest number of cases, namely 903 (90.3%). Gait and speech 
abnormalities were found in 750 and 721 cases respectivel.v. In 
most instances, abnormality of speech accompanied an abnormality 
of gait. The incidence of dilated pupils closely followed, occurring 
in 713 cases, while that of flushed face was lowest with a total of 
006 cases. 

Using the criteria for acute clinical intoxication as outlined in 
Table 1, a diagnosis of the condition was made in 740 cases (74%). 
Of the 5 clinical criteria, examination of locomotion was rno.st 
important since the diagnosis of clinical intoxication could not he 
made in its absence. There were onl.v 10 instances in the entire 
group ill which a gait ahiiormality was umssodatecl with less than 
2 of the other clinical criteria, thus making a positive diagnosi.s 
impossible. In many of the 740 cases in which the clinical diag- 
nosis has been made, not only 2 but even 3 or 4 of the other clinical 
criteria were found associated ivith the gait abnormality. 

Alcohol was found in the urine of 381 cases, all hut 9 of whom 
were included in the group of 1000 cases showing alcohol in the 
hloofl. In Table 4 arc tabulated the number and percentage occur- 
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rence of the 5 dosigoated clinical criteria in these 381 cases. An 
alcoholic odor to the breath was found in 88.8% (339 of the 381 
cases). Gait and speech abnormalities were found in 287 and 
267 cases, a percentage occurrence of 75.3 and 70.1 respectivel> . 
Dilated pupils occurred in 259 cases (68%) while a flushed face 
was found in the fewest number, 220 (57./%). Using the same 
clinical criteria for the detection of drunkenness as previously out- 
lined, a positive clinical diagnosis was made in 75.3% (283 cases). 
In only 4 instances was a gait abnormality encountered without a 
diagnosis of clinical intoxication being made. 

Table 4. — Number and Percentage Occurrence of Designated Clinical 
Criteria in 381 Cases With Alcohol in the Urine. 


Number Percent 

positive positive 

clinical clinical 

Clinical criterion. criterion. criterion. 

Alcoholic odor 339 88 8 

Abnormality gait or inability to walk . . . 287 75 . 3 

Abnormality speech or inability to talk . . 207 / 70.1 

Pupils, dilated 259 GS.O 

Flushed face 220 57 . 7 


Chemical Results. 1. Blood. A. Correlation of Occurrence of 
Acute Alcoholic Intoxication With Varying Alcoholic Concentrations. 
The 1000 cases showing alcohol in the blood were divided into 
groups showing definite levels of alcoholic concentration, namely, 
0.05% (including from 0.005 to 0.075%), 0.10% (from 0.075 to 
0.125%), 0.15% (from 0.125 to 0.175%), 0.20%, and so on. The 
number and proportion of cases in each of the various groups are 
shown in Table 5. The largest number of cases, 330, occurred in the 
group 0.20% alcohol. A total of 779 cases occurred in the groups 
of 0.15 to 0.30% alcohol, inclusive. In the group 0.05% alcohol, 
were found 38 cases and 74 at 0.35%. Fifteen cases were found in 
the group 0.40% alcohol. Only 7 cases were found in the combined 
groups of 0.45 and 0.50% alcohol. 


Table 5.— Number and Percentage Occurrence of Acute Clinical Intoxica- 
tion AT Varying Groups of Alcohol Concentration. 

(Blood — 1000 cases.) 


Groups alcohol 

0.05 

o.io! 

o.is! 

0.20 

0 . 25 ! 

0.30 ' 

0 . 35 ' 

0.40 

10.45 ' 

Total. 

concentration; 

%. 

%. 

%. 1 

1 %. 

%. i 

%.-| 

%. ; 

%• 

%. ] 

Total number of cases . 



132 

j 330 

1 

1 176 

1 

141 1 

74 

15 

1 

K 1 
^ 1 

2 ' 1000 , 

Number of cases intoxicated ' 

4 ‘ 

1 16 

61 



133 

1 ’’ 

14 

1 

0 

2 i 740 

Percentage case.s intoxicated 

jlO.5 

jl8.4 

47.0 i 

[83.61 

1 

90.0 i 

j95.1 ' 

[96.0 

j93.3l 

100 

1 100 74,0 

( 


Also in Table 5, and in Graph 1, the cases in which a clinical 
diagnosis of acute alcoholism was made are grouped at the various 
levels of alcoholic concentrations in the blood. Four cases (10%) 
of the 38 cases falling in the group at 0.05% alcohol were intoxi- 
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cated. In the group of 0.10% alcohol, IG of 87 cases (18.4%) 
were inebriated. The incidence of drunkenness then rose rapidly; 
47% in group 0.15% alcohol, 83.6% at 0.20%, and 90% at 0.25% 
alcohol. At 0.30% alcohol the incidence of inebriation was 95.1%. 
Intoxication was present in 96 and 93.3% of cases at groups 0.35 
and 0.40% alcohol respectively. In the concentration brackets 
0.45 and 0.50% alcohol, all cases were drunk. Severe intoxication 
usually was present at 0.35 and 0.40% alcohol. At group 0.40% 
alcohol, only 1 of 15 cases was considered not intoxicated according 
to our standards while coma was present in 8 cases. Two individ- 
uals died at concentrations of 0.47 and 0.48% alcohol respecti\-ely 

Per cent 
intoxi- 
cation 



Gr 4PH 1. — Pe^centa^:e occurrence of clinical intoxication at various concentrations 
alcohol; blood, 1000 cases. 


from acute alcoholism as substantiated by postmortem findings. 
No cases with concentrations exceeding 0.50%alcohol were obser\'ed. 

B. Correlation of Designated Clinical Criteria With Varying Alco- 
holic Concentrations. An analysis of the 1000 cases showing alcohol 
in the blood was made in respect to the occurrence of clinical criteria 
at the various alcoholic concentrations (Graph 2). The curves 
representing gait and speech abnormalities follow closely the cun'e 
of clinical intoxication as depicted in Graph 1. At the concentra- 
tion groups 0.05 and 0.10% alcohol both gait and speech abnonnali- 
ties were present in less than 20% of the cases. The percentage of 
occurrence at 0.15% alcohol was approximately 40% of the cases 
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and at 0.20% alcohol, approximately 80%_ of the cases. Both 
curves then gradually approached 100% which occurred in group 
0.45% alcohol. In most instances, gait abnormality occurred 
slightly more frequently than did abnormality of speech. The 
incidence of alcoholic odor was high at all concentrations of alcohol, 
never dropping lower than 73% at group 0.05% alcohol. The 
incidence of dilated pupils and flushed face did not follow the curve 
representing the incidence of clinical intoxication. While the inci- 
dence of both of these criteria rose somewhat with increasing con- 
centrations of alcohol (approximately 80% of cases at groups 0.30 

Per cent 
positive 
clinical 
tests 



Graph 2. — Percentage occurrence positive clinical testa at various concentrations 

alcohol; blood, 1000 cases. 


and 0.35% alcohol), their percentage occurrence decreased with still 
higher levels. 

2. Urine. A. Correlation of Occurrence of Acute Alcoholic Intoxi- 
cation and Designated Clinical Criteria With Varying Alcoholic Con- 
ce?itraiions. Of the 381 cases showing a positive test for alcohol in 
the urine, 372 were mcluded in the 1000 cases in which alcohol was 
found in the blood. No cases were observed with a positive urine 
and a negative blood or vice versa. The urinary concentration of 
alcohol was usually higher than that in the blood. The average 
ratio of the alcoholic concentration of the blood and urine in these 
372 cases was blood to urine as 1 to 1,23 (range: from 1 to 2,3 
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to 1 to 1). In actual percentage of aleohol, tlie greatest variation 
was found in 1 case with 0.19% alcohol in the blood and 0.30% in 
the urine. 


Tauu'. 0. — XrMnr-u and Peuckntaok Occuhiience or Acute Cunicae Intoxica 
Tio.v at Yaryin<j Gnours or Alcoholic Concentilvtiox. 

(Urine — 3Sl cases.) 


Grntjp'^ alrolml ,n.Uo 
foTtct'iitnitiou: > Cc* 

0.10 
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1 /C* 

: 
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JC' JO' 

;n.3n!o.33!o.40 

1 ; 7c. 

|o.4,-) 

^ i 

1 ! 

!''-'’3;Tolal. 

1 7c. 

'I'otn! njinilwr of . . IS 

20 

' 30 

01 

OG 

\ 

■ 1 

-14 ; 30 

i 3 1 

<> 

3Sl 

Ch’'* " inloxinvtfti ... 2 

o 

' to 

, -to 

1 o7 

: ^ 'I 

42 i 20 

‘ 3 1 

i ^ ' 

2Ki 

ijiloxicatod 1 1 .,’i 

10.2 

■11. 7 

•o.'>.o:sr,.4 


100 

100 i 

1 

75.3 
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PER CENT ALCOHOL IN URINE 

Cii'vM ji a. — iVm iiUts’vMicrurn'nf'c <»f clininil intoxiratiou at various conccntralinns 
alcohol: urine»3Sl 

’rill- ^i''! (“iM'S were jilaeed if) various grotfjfs of filcoholic conceii- 
t rat ion- in ;i tfiamier siinihir Kt that used in the blood (Tfible 0). 
The trreate:-: nundier of ea^es were found at group 0.30%, alcohol, 
a total of 9.') of the eases. In the groups of 0,20 to 0.35%, 

ahol’o! inclusive, there were ’Jtiii ea<es (TOf'i,). IJelow groiij) 0.20%. 
filisilio! a total of Ml eases w.ns fotuid. d'iiirt y-{iv<‘ eases w<‘re eti- 
(siiinti red iti erofips tl.in, atid 0..5il%' jileoliol. No e.-ises were 
ob-'-rred .'houifig a <t)!!eentr;ition abfive 0.rH)% filctihol. 
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The cases in which a clinical diagnosis of acute alcoholism was 
made are shown grouped at the various brackets of alcoholic 
concentration in the urine in Table 6 and Graph 3. A definite 
rise in the occurrence of inebriation is noted after a comparatively 
low incidence of from 10 to 19% of the cases in the groups 0.05 
and 0.10% alcohol respectively, to 41 and 65% of the cases at 
groups 0.15 and 0.20% alcohol. At 0.25% alcohol, the percentage 
of intoxication had risen to 86%. At 0,30% alcohol, 88 of 95 indi- 
viduals (92.6%) were drunk. The incidence rose slightly at 0.35 
and 0.40% alcohol to 95 and 97 % respectively, while at levels above 
this concentration all cases were intoxicated. 

or cent 
lositive 
:1 ini cal 
testa 



Graph 4. — Percentage occurrence positive clinical tests at various concentrations 

alcohol; urine, 381 cases. 


An analysis of the urine series in respect to the occurrence of 
clinical criteria at various groups of alcohol concentration is shown 
in Graph 4. The curves representing gait and speech abnormalities 
closely follow the incidence of clinical intoxication as shown in 
Graph 3. An alcoholic odor was present in a high percentage of 
cases at all levels. The curves of dilated pupils and flushed face 
rises slightly higher with increasing concentrations of alcohol but 
drops somewhat at' the higher levels. 

Discussion. In the beginning of this study-, it was found neces- 
sary to adopt definite criteria for the clinical diagnosis of acute 
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alcoholism, a procedure which apparently has not been reg\ilarly 
used in other studies. In general, ho\Yever, loss of muscular co- 
ordination has been considered a necessary finding for the diagnosis. 
In an analysis of a series of this size, namely 1159 cases, the clinical 
diagnosis of acute alcoholism could be made consistently only on 
the basis of some definite stipulated combinations of physical find- 
ings. In this manner, individualization of the single case was 
avoided and a logical treatment of all cases in exactly the same 
manner was accomplished. Thus, a positive diagnosis has been 
made only upon gross physical departure from normal. We have 
required gait abnormality as an absolutely essential finding in 
association with any 2 of 4 other findings, namely, abnormality of 
speech, alcoholic odor of breath, flushed face and dilated pupils. 
In the determination of incoordination of locomotion, gross swaying, 
staggering or reeling must be present, ascertained by having the 
individual walk from one side of the room to the other. ^lore 
delicate tests of incoordination, such as the finger-to-nose test, or 
to walk a straight line, have not been used, because such tests are 
diflicult to evaluate and are of too sensitive a nature. The elimina- 
tion of the personal equation in the determination of the tjq)e of 
.speech was accomplished by having the patient answer to familiar 
questions only, such as his name, age, residence, and so on. In contra- 
(li.stinction, the other 3 findings were not subject to the human 
element at least to a great degree. The diagnosis of acute alco- 
holism ns made upon these criteria becomes, it is believed, a definite 
entity, which would be corroborated by most examiners. 

Of the 5 clinical criteria, an alcoholic odor occurred most fre- 
quently, 90% of the cases, whether clinical intoxication was diag- 
nosed or not. The other 4 criteria were found in CO to 75% of the 
eases. There was considerable variation of their incidence at the 
diflereut groups of alcoholic concentration found in both blood and 
urine. Xo correlation was noted when comparing the incidence of 
alcoholic odor, flushed face and dilated pupils with the incidence of 
clinical intoxication. The number of cases showing flushed face 
and dilated j)upi!.s wa.s relatively small at low concentrations of 
alcohol, but rose to higher levels at concentration groups of 0.20 to 
0.3.')% alcohol inclusive. At concentrations exceeding 0.35% alco- 
hol, dilate<l pupils and flu.shed face were not seen so frequently. 
Most of the cases at the.se high concc-ntrations were in coma and had 
the well-knovai pale skin and constricted pupils of alcoholic coma. 
It would ap{)ear that those 3 findings, alcoholic odor, flushed face, 
.and dilated pupils could be considered significant of drinking but 
not characteristic of driinkennc'ss. 

The curves .-howing the incidence of gait and speech abnormali- 
tic... panillcled each other and followed clo.-ely the incidence of clini- 
cal intoxication. It might l>c suppose<l that the curve of gait 
abnonnalitics would apiwoximate that of clinical intoxication Iw- 
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cause this criterion has been made essential for the diagnosis. The 
curve representing speech abnormality was similar to both gait 
abnormality and that of the incidence of clinical intoxication. 
Hence, it may be reasoned that both speech and gait abnormalities 
are characteristic not only of drinking but also of actual drunkenness. 

That the differential diagnosis of acute alcoholism is difficult at 
times is evidenced by the 72 cases which at admission were alcohol- 
free, although a pre-admission diagnosis of acute alcoholism has 
been made. Particularly difficult is the diagnosis when the case is 
comatose. This was shown by the 32 cases, admitted in coma 
which were improperly diagnosed as due to alcohol. On the other 
hand, in such cases the possibility of alcohol being the etiologic 
agent must always be borne in mind. One such case may be used 
as an example. The police requested admission for a white male 
who was found lying unconscious in the street. After artificial 
respiration had been administered by the fire department, the 
^patient was brought to the hospital with a diagnosis of heat stroke. 
At admission the possibility of alcoholic coma was suspected. The 
alcoholic concentration of the blood was 0.37 %. 

The correlation of acute alcoholism and the blood alcoholic con- 
centration becomes valid only if the concentration of blood and 
brain alcohol shows a constant relationship. Experimental work in 
dogs by Harger et alP’ in 1937 has showm that a constant relation- 
ship between blood and brain alcohol does exist at all periods up to 
12 hours following ingestion of alcohol. No similar data have been 
submitted concerning a possible relationship to brain and urine 
alcohol. 

In 372 cases in which both blood and urine examinations were 
available on the same patient the alcohol concentration of the urine 
was either equal to or higher than the concentration of alcohol in 
the blood. The average was blood to urine as 1 to 1 .32. The reason 
for higher concentration of alcohol in the urine is not altogether clear. 

In comparing the blood and urine determinations it is seen that 
the incidence of clinical intoxication is quite similar. Its incidence 
at groups 0.15 to 0.30% alcohol is somewhat lower in the urine than 
in the blood at similar levels. This lag is to be expected because 
of the ratio of alcohol in blood and urine already mentioned. At 
any rate, intoxication was found in all cases in both blood and urine 
in the- group 0.45% alcohol. Because of the unpredictable ratio 
between blood and urine alcohol, a like situation is to be expected 
in a comparison between brain and urine alcohol. Therefore, the 
alcoholic content of the urine does not afford an altogether reliable 
indicator of the status of the other body tissues. It was noted, 
however, that while the ratio between urine and blood alcohol 
showed considerable variations at low concentrations of alcohol, at 
higher concentrations the ratio approached unity. The slight de- 
crease in intoxication noted at group 0.40% alcohol in the blood 
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may lie explained by the relatively small number of case.s oeeurring 
at this level and is without significance. 

Onr findings as to the incidence of intoxication at various levels 
of alcoholic concentration correlate well, on the whole, Avith those 
of other studies. Hoivever, it was not until the concentration 
bracket of 0.4.5% alcohol in both blood and urine was reached that 
all patients were clinically intoxicated. This is in contradistinction 
to the findings of previous Avorkers, AA’ho obscrA'ed intoxication in 
100% of cases at concentrations of 0.20 to 0.30% alcohol. The 
striking rise in the incidence of inebriation at le\'els of from 0.10 
to 0.20% alcohol noted by Hoffman,® Widmark" and ScliAvarz,® and 
also by the .smaller scries of Bogen* and Harger,® are duplicated in 
this series. 

There is no case in this series AA'ith a concentration aboA'e 0.50% 
alcohol in either blood or urine. Tavo deaths have occurred at 
0.47 and 0.4S% alcohol in the blood. ^Yhen it is realized that at 
0.40% alcohol, a concentration close to the lethal point, that an 
indiA-idual may shoAV so little eft'ects as to be adjudged sober by our 
criteria, or, on the other hand, that he may be in coma at this same 
level, it becomes evident that there e.xists a marked variation in the 
individual's reaction to alcohol. This A-ariation may perhaps be 
c.xplained by tolerance of the body cells to alcohol as in this paper 
only definite concentrations of alcohol haA'e been considered and not 
the amount of alcoholic beA'crage consumed in attaining a giA-cn 
concentration. XeAvman® has shoAvn that a tolerance may be pro- 
duced in dogs by making them “chronic alcoholic” from the daily 
ingestion of large quantities of alcohol. These animals exhibited 
le.ss effects from a giA'cn concentration of alcohol in the blood than 
did normal dogs brought to the same concentration. IMost of the 
cases in this series Avert* presumably chronic alcoholics and Avould 
be exiTCcted to shoAv a tolerance to alcohol as compared to the 
neophyte or occasional drinker. While most cases Avere drunk at 
concentrations of 0.35% alcohol, Ave haA’e had 1 case unaffected 
by a concentration of 0.40% alcohol as already stated. Hence, the 
limit of tolerance might be placed at 0.45% alcohol. On the other 
hand, intoxication in the occasiortal drinker occurs at considerably 
lower tnmeentrations since the e.xperirnental feeding of alcohol to 
this type of indiA’iduah has resulted in intoxication, according to our 
>landanls, at concentrations as Ioav as 0.075% alcohol. 

Summary. 1. A correlation Avas made of the clinical findings and 
the content of ak-ohol in the blood of 11.50 cases admitted to the 
Buffalo City Ilo.-'iiital Avith a pri*-admission diagnosis of acute 
ahtiholi'in. .\lcohol was found in the blood of I0(K) cases. In 
•■>72 of thc'C (AIM'S, the urim; A\-as al.-o obtained. A total of 3S1 
nrin**', all showing alcohol, were e.xamined. 

2. Of tie- Kft^) Avith .alcohol in the blowl. 770 (77.!>%) AA'cre 
found in the concentration grrjups of 0.15 to 0.307^ alcohol inclusiA’c. 
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Of the 381 cases in which the urine was examined, 266 (70%) fell" 
in concentration brackets of 0.20 to 0.35% alcohol inclusive. 

3. Employing the criteria for the diagnosis of acute alcoholic 
intoxication as outlined, clinical intoxication was found in the blood 
series in approximately 10% of the cases at the concentration group 
of 0.05% alcohol; in 18% at 0.10% alcohol; 47% at 0.15% alcohol; 
83% at 0.20% alcohol; 90% at 0.25% alcohol; and 95% at 0.30%' 
alcohol. Intoxication was present in 100% of cases in the concen- 
tration group of 0.45% alcohol. No cases were observed above 
0.50% alcohol in either blood or urine. 

4. Incidence of clinical intoxication in the urine series approxi- 
mated that found in the blood series, although in general a lag was 
noted, most marked at concentrations of 0.15 to 0.30% alcohol. 
Intoxication was found in all cases at 0.45% alcohol. 
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STUDIES IN ALCOHOL. 

n. Experimental Feeding of Alcohol to Non-alcoholic 

Individuals. 

By Walter W. Jetter, M.S., M.D., 

UESIDENT PATHOLOGIST, BUFFALO CITY HOSPITAL; IN8TBUCTOR IN BIOLOGICAL 
CHBMISTHY, UNIVEBSITY of buffalo medical school, BUFFALO, N. Y. 

(From the Department of Pathology, Buffalo City Hospital and University of 

Buffalo Medical School.) 

An attempt has been made to correlate the clinical manifestations 
of acute clinical intoxication occurring when known amounts of 
alcohol were fed with the various blood alcoholic concentrations 
so obtained. A review of the literature has revealed no studies of 
an exactly similar nature. 

Method. Ethyl alcohol, in concentrations of approximately 10%, was 
fed to 20 young normal adults, in 4 ginups of 5 members each. All were 
either occasional drinkers or, in a few instances, total abstainers. Group 1 
received 1 cc. per kg. of body weight; Group 2, 1.25 cc.; Group 3, 1.5 cc.; 
and Group 4, 2 cc. Ingestion was begun in the morning on a fasting 
stomach or after a light breakfast and was completed in 45 minutes or less. 
Samples of blood from the median basilic vein were taken regularly at 1-, 
2-, 3-, 4-, 6-, 8-, 12- and 24-hour intervals, the first sample being taken 
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exactly 1 hour after the first drink. Tlie blood alcohol content was deter- 
mined by the method densed by Heise." In addition, the individuals were 
examined for acute alcoholic intoxication using the clinical criteria as 
prcx-iously outlined.^ ' 

Results. Graphs 1, 2, 3 and 4 show the concentration of alcohol 
in the blood of each of the members of the four groups at the various 
time intervals. In all cases, the highest concentration occurred 
2 hours after the beginning of ingestion and was 0.10, 0.13, 0.15 
and 0.19% alcohol respectively in the four groups. In all four 
groups, the concentration of alcohol fell somewhat abruptly from 
the second to the sixth hour after ingestion, after which it then 
decreased more gradually. In all cases in Groups 1 and 2, the blood 
was alcohol-frce in 8 and 12 hours respectively, whereas in’ Groups 3 
and 4, the blood was alcohol-free in 24 hours. 
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.\li 2it < were t x:iminc<l for evidence of clinical intoxication, 
'r.-ibh- 1, 2, 3 and 4 show the incidence of the 5 clinical criteria aial 
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of clinical intoxication in all members of the groups. All cases 
showed an alcoholic odor to the breath and in 14 cases a flushed face 
was present. Dilated pupils and slurred speech occurred in 11 cases, 
while gross reeling, swaying, or staggering was found in 13 cases. 
Using the clinical criteria for intoxication as described previously, 
a diagnosis of acute alcoholism was made in 13 cases, or an incidence 
of 65 %. In general, the greatest degree of intoxication in any given 
case was noted when tlie concentration of alcohol was highest in 
the blood stream, namely 2 hours after ingestion. In the intoxicated 
cases, all 5 criteria were found in 2 cases ; 4 criteria were present in 
7 cases, while in 4 cases onlj'^ 3 criteria were noted.- Of the 7 non- 
intoxicated, in none of whom a gait abnormality was found, 4 cases 
exhibited 3 of tlie other 4 criteria while the other 3 cases had but 
2 present. In addition, all exliibited evidence of mental instability, 
talkativeness, excitability and lack of self-control. 

Two cases of Group 1 became intoxicated at concentrations of 
blood alcohol of 0.09 and 0.10% alcohol. Four of the 5 persons in 
Group 2 were drunk at concentrations of 0.075, 0.11 and 0.13% 
(2 cases). Only 2 of 5 cases in Group 3 became inebriated, both 
at 0.15% alcohol. All 5 cases of Group 4 were intoxicated at con- 
centrations of 0.18 and 0.19%. 

Table 5. — Incidence of Acute Clinical Intoxication at Definite Groups of 
Blood Alcohol Concentration — Comparison of Experimental 
AND Hospital Groups. 

Experimental. Hospital. 


Concentration 

No. of 

No. of 
cases 
intoxi- 

Percent- 
age cases 
intoxi- 

No. of 

No. of 
cases 
( intoxi- 

Percent- 
tage cases 
into.xi- 

of alcohol. 

cases. 

cated. 

cated. 

cases. 

cated. 

oated. 

0.075-0.125% . 

. 8 

4 

50 

87 

16 

18 

0.125-0.175% . 

. 7 

4 

57 

132 

61 

47 

0.175-0.225% . 

. 5 

5 

100 

330 

276 

83 


Discussion. The incidence of clinical intoxication at definite 
groups of alcoholic concentration in the blood in this series is com- 
pared to that in the larger group as shown in Table 5. The more 
frequent occurrence of clinical intoxication (50 %) at relatively low 
concentrations of alcohol in the blood (0.075 to 0.125%), found in 
these studies is in contrast to the lower incidence of the condition 
noted at similar concentrations in the larger group, namelj^ 18%. 
Such a difference may be significant in spite of the great dispropor- 
tion in the number of cases in the two groups. It may be supposed 
that the chief variance of these two groups depends upon their 
alcoholic habits. Members of the groups which were fed alcohol 
were occasional or non-drinkers, whereas those of the larger group 
were, for the most part, chronic alcoholics, the majority having 
knovm alcoholic histories of long standing. Thus, it woufd appear 
logical to explain the variation in their reaction to alcohol on the 
basis of an acquired tolerance, a status which has been shown to 
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exist in cxiierimental animals by Newman.'* In addition, it appears 
that the occasional drinker may possess some tolerance in compari- 
son to the non-drinker. Four non-drinkers were into.xicated at 
levels of 0.075 to 0.11% alcohol while 3 eases, occasional drinkers, 
were not intoxicated at 0.14 and 0.15% alcohol. 

It has been noted that all chemical data ha\'e been tabulated in - 
terms of percentage of alcohol by weight per 100 cc. of blood. In 
order to convert to alcohol per 100 gm. of blood, the concentration 

of alcohol must be multiplied by Jis the specific gra^^ty of 

human blood is 1.06. Since the specific gravity of ethyl alcohol is 
0.79, 1 cc. of alcohol weighs onlj* 0.79 gm. It will be seen that 
when 1 cc. of alcohol is fed per kg. of body weight, the maximum 
concentration of alcohol which could be attained, assuming that 
complete absorption and uniform diffusion of alcohol throughout 
the body tissues has occurred, could be no higher than 0.079% 
alcohol by weight per 100 gm. of tissue. Actually at 2 hours, con- 
centrations in the blood as high as 0.10% alcohol (per 100 cc. blood) 
v.'crc found. This percentage, calculated to 100 gm. blood, would 
be lowered to 0.094%, which is still above the highest possible 
theoretical value. This variation between the calculated and deter- 
mined ■values indirectly confirms the experimental work of Harger,' 
who has recently shown that there is a lag in the diffusion of alcohol 
in skeletal muscle until 3 hours after ingestion, diffusion being uni- 
form after that time. In addition, the initial sharp rise in the 
concentration of blood alcohol following ingestion, tlie peak of which 
is reached 2 hours after ingestion, and the subsecpient rapid fall is 
explained by this so-called muscle lag. 

It has been shown in Graphs 1, 2, 3 and 4 that when 1, 1.25, 1.5 
and 2 cc. of ethyl alcohol are fed per kg. of body weight, the per- 
centage of alcohol by weight per 100 cc. of blood approximates at 
2 hours, 0.10, 0.125, 0.15 and 0.20% respectively. It would seem, 
therefore, that in order to calculate the smallest amount of alcohol 
ingc.sted necessary to produce a given concentration of alcohol in 
the blood, a basis of cc.,dcg. rather than gm.'/kg. be used. After a 
})eriod of 3 hours the muscle lag need not be considered, at that time 
calculations might be made on a basis of gm./kg. It is a.ssumcd 
in such calculations that all alcohol be consumed in an hour or lc.ss 
on a relatively emj)ty stomach in a concentration of 10%. Whether 
the above assumptions under the .same conditions hold true for the 
chronic nlwholic is rather doubtful. .Tungmichel, Schmidt, Fleming 
and Stotz, Bernhard ami GoldlnTg (quoted by Newman) and New- 
man and Ganl' have shown that the concentration of alcohol in the 
blood is .'lightly higlier in chronic alcoholics than in the non-alco- 
holics when the .^anic amounts of alcohol arc fed. 

From the work of Ilargcr, which as yet has not been confinned, 
it would ;u)pear that all iiss\ies exa-cj)! skeletal muscle .show an 
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immediate and constant diffusion of alcohol, although this ratio may 
not always be unity. The most important relationship, that of 
blood to brain, appears to be constant at all times regardless of the 
time after the ingestion of alcohol. It follows, then, that the con- 
centration of alcohol in the brain may be predicted if the concentra- 
tion in the blood is known. Since intoxication is dependant upon 
the concentration of alcohol in the central nervous system, it would 
seem logical, therefore, to predicate intoxication on a determination 
of the alcohol content of the blood. Harger’s work, however, was 
performed on non-alcoholic animals. Whether the constant rela- 
tionship between blood and brain alcohol exists in chronic alcoholics 
is as yet undetermined. 

Conclusions. 1. The blood alcohol content was determined in 
20 normal volunteers at regular intervals following the ingestion of 
1, 1.25, 1.5 and 2 cc. of alcohol per kg. of body weight. 

2. Acute clinical intoxication occurred in 50% of cases in which 
the alcohol concentration in the blood varied from 0.075 to 0.125%; 
in 57% in concentrations from 0.125 to 0.175%; and in 100% in 
concentrations from 0.175 to 0.225% alcohol. 

3. The incidence of acute clinical intoxication in these so-called 
normal individuals at low alcoholic concentrations was much higher 
than was the incidence at similar concentrations in a larger group 
consisting primaril}-^ of chronic alcoholics. 
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THE RED CELL MASS IN POLYCYTHEMIA IN RELATION 
TO DIAGNOSIS AND TREATMENT. 

By Russell L, Haden, M.D., 

CHIEF OF MEDICAL DIVISION, CLEVELAND CLINIC, CLEVELAND, OHIO. 

Polycythemia vera is primarily an increase in the number of 
erythrocytes. This increase is the only constant abnormality in 
the disease and is responsible for the symptoms and physical find- 
ings. The spleen enlarges in storing and disposing of some of the 
excess red cells; the cyanosis depends on the slow circulatory rate 
resulting from the high viscosity. The treatment of polycythemia 
is based on disposing of the excess of red cells by hemolysis or 
bleeding. The diagnosis and treatment thus require accurate data 
concerning the erythrocytes. 

The red cells per unit volume of blood are always increased in 
polycythemia vera. An increase is also observed, however, in 
symptomatic polycythemia due to an interference with ox5''genation 
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of hemoglobin, so a diagnosis of polycythemia vera cannot be made 
on an increased number of cells per cubic millimeter alone. The 
blood volume is a valuable aid in differentiating the symptomatic 
and idiopathic tr-pes. In 'symptomatic polycythemia the blood 
^■olume is seldom increased; in polycythemia vera the blood volume 
is abvays increased. Very little emphasis has been placed on this 
characteristic increase in blood volume in polycythemia vera even 
in such complete reviems as those of Harrop* and Parkes-Weber 
and Bode.' Blood-volume determinations in a fev cases have been 
recorded over many years by a number of workers. The only large 
series is the 50 cases reported by Bowntree, Broun and Both." 
The blood volume may be increased in a wide variety of clinical 
conditions, however, so an increase is not limited to polycythemia 
vera. 

Method. In making the blood-volume determinations reported herc- 
witii, the colorimetric method of Rowntree, Brown and Koth,^ using 
Congo red (National Anilin, Schultz, No. 307), has been employed. A 
freshly made 1.5% solution of tlie dye is sterilized Iiy bringing to tiie boiling 
jioint" twice. The exact amount of solution delivered from the IS-cc. 
graduation mark on a 20-cc. record syringe has been determined and each 
patient is given this amount intravenously. Exactly 4 minutes after the 
dj'o is injected, blood is withdrawn from the otlier arm without the use of 
a tourniquet. A 1.4% solution' of sodium oxalate is used as the anticoagu- 
lant for the hematocrit readings. The red cell mass is simply calculated 
from the liematocrit reading and the total blood volume. 

The blood findings in 20 consecutive patients with polycythemia 
vera have been studied to determine the most significant indicator 
of cliangcs in tlic red cells on which the disca.se depends. The data 
are recorded in Table 1. Tor comparison, the findings in a group 
of patients who presented either a high red cell count or an increased 
blood volume due to symptomatic polycythemia are shown in 
4'able 2. The red cell count per cubic millimeter, the total blood 
volume, the total red cell mass, the total red cell count, and the 
blood volume and red cell mass per kilogram of body weight arc 
greater than normal in every jiatient with polycythemia vera. In 
the symptomatic group, the rod cell count per cubic miirnneter. the 
total red ecll count, the total blood volume, the total red cell mass, 
or the bloivd volume per kilogram may be increased but tliere is 
never a significant increase* in the red cell mas.s per kilogram. 

The data iu the two groujis have been analyzed with re.sjieet to 
the follov.'ing possible indicatons of variation in the red cells: 

1. Bed cell count jier cubic millimeter which measure.s the number 
of cells per unit volume only. 

2. Total re<l cell count, which depends on the nuinlxT per unit 
volume and the total bkxKl volume but i1(m*s not recogni'/.e the mean 
<-eil volume. 

Total blofsl volume, which measures both cells and plasma 
and varies with body weight. 
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Table 1.— Blood I'^indinus in Polycythemia Veka. 
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Table 2. — Blood Findings in Patients With High Red Cell Count or High 

Blood Volume Only. 
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Multiple myeloma 
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19.9 

Rheumatoid arthritis 
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4. Total red cell mass,, which recognizes all variants of the red 
eel! only, number, total blood volume, hematocrit reading, and 
mean cell volume, but varies with body weight. 
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jilasina in relation to body weiirht. 
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G. Red cell mass per kilogram, which measures all variants of the 
red cell in relation to body weight. 

The total blood volume, the plasma volume, and the total red 
cell mass for the 20 patients with polycythemia vera are shown in 
Figure 1' in relation to normal. The significant point here is the 
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remarkabl}^ little variation in plasma volume even with a great 
increase in total blood volume. The characteristic increase in 
blood volume is thus due almost entirely to an increase in cell mass. 
In Figure 2 the total red cell count, the red cell count per cubic 
millimeter, and the total red cell mass are compared. All data are 
figured in percentage relative to normal. In the idiopatlnc poly- 
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cythoinia group, it is ap])areDt the red coll count ])or cubic luilli- 
inetcr reflects very inadccjuatcly the total increase in red cells, since 
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the »vll count is constantly nnich Imver than the red cell Ula^s- 
The total re<l cell count jjarallels more closely the variation in red 
cell mass hut is usually rclativdv too high liecausc tin' mean red 
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cell volume is frequently less than normal. In the cases of sympto- 
matic polycythemia, the red cell mass is seldom significantly in- 
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creased, so here both the red cell count and total red cells are usually 
relatii^ely too high. 
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In Figure 3 the total blood volume per kilogram and the red cell 
mass per kilogram are compared. Since the plasma volume is 
relatively constant, the percentage increase in red cell mass is vei;.' 
much greater than is the increase in total blood volume per kilogram. 

In Figure 4 the red cell count per cubic millimc-ter and the blood 
volume and red cell mass per kilogram are compared in S3'mptf>- 
matic polycythemia and polycj'themia vera. In s^'mptomatic poly- 
cythemia, the red cell mass per kilogram is not increased even with 
a high red cell count per cubic millimeter or a high blood volume 
per kilogram. If the blood volume is high, the blood volume jier 
kilogram is higher than the rerl cell mass jier kilogram. In poly- 
cythemia vera the red cell mass per kilogram is constantly high and 
relatively much higher than the red cell count per cubic millimeter 
or the blood volume j)er kilogram. It is apparent that the red 
cell mass per kilogram is: 1, the mo;st .sensitive and reliable indi- 
cator of total changes in the red cell in polycythemia; 2, constantly 
increased in polycythemia vera; and, 3, .seldom incT(rased in Hymptf>- 
matic jjolytythernia. ITie diagnosis of polycythemia vera is not 
justified without demonstrating such an incTease. 


Table 3. — Voi.rcrmiEv.if. Ver*— CHA rrcKs jn Red Celeb i:: Ree^tio:.' to 
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In treating polycythemia vera, the excess of rerl cells must be 
destroyed by hemolysis or removed by venesection. If a hemolytic 
agent such as phenylhydrazine or acetylphenylhydrazine is em- 
ployed, the amount of drug toleraterl depends on the relati%'e mass 
of the red cell as the hemolytic reaction is a quantitative one. Since 
the red cell count does not show' the relative mass of rc'd cells, this 
cannot be depended on as a guide in treatment. Here the most 
desirable measure is the total red cell mass as shown for one patient 
in Figure 5. The data for this patient are recordc-d in Table 3. 
The normal red cell mass for each patient is calculated and an 
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attempt made to keep the red cells at this level by appropriate 
treatment. 
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The disastrous results seen in treating some patients on the basis 
of the red cell count alone is explained by the great variation in 
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total red cell mass.. The actual red cell mass in 3 patients in whom 
a marked anemia quickly de^^eloped following treatment with acetyl- 
phenylhydrazine is shown in Figure 6. These patients all had high 
red cell counts per cubic millimeter so polycythemia vera was sus- 
pected. In 1, the total red cell mass was determined before treat- 
ment was given; in 2 others, after the blood had returned to the 
normal level. In each instance, the total red cell mass was normal 
so there was no real excess of red cells to dispose of. It is thus 
easy to see why a small amount of drug produced such a marked 
anemia. 

Conclusions. The total blood volume is constantly increased in 
polycythemia vera. The increase concerns the red cells almost 
entirely since the volume of plasma is seldom greater than normal. 

The red cell count per cubic millimeter does not measure accu- 
rately the total increase in red cells as it is relatively too low. The 
total red cell count is usuallj' relatively too high due to a decrease 
in mean cell volume. 

The red cell mass per kilogram is the most sensitive indicator of 
changes in the red cells. The red cell mass is constantly high in 
polycythemia 'V'era and not significantly changed in symptomatic 
polycythemia. 

The treatment of polycythemia vera should be based on the total 
red cell mass. 
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THE USE OF MAPHAKSEN IN THE TREATMENT OF MALARIA. 

By Douglas Goldman, M.D., 

CLINICAL DIRECTOR, LONGVIEW HOSPITAL, CINCINNATI, OHIO. 

\ 

The use of arsphenamines in the treatment of malaria was intro- 
duced almost as soon as their therapeutic efficacy in syphilis and 
spirochetal diseases was demonstrated. WerneF''’*’ in 1910 described 
in detail the effect of intravenous and intramuscular injections of 
salvarsan (606) in tertian and estivo-autumnal malaria. He found 
that a single injection of 0.6 gm. caused disappearance of the para- 
sites within 24 hours in almost all cases of tertian malaria and he 
found no recidives within several weeks. In estivo-autumnal malaria 
only half the cases responded favorably immediately after the injec- 
tion and most of these recurred after several days. Since that time 
there have been innumerable publications on the use of salvarsan, 
neosalvarsan and other arsenated benzine compounds in malaria. 

In some institutions, where therapeutic malaria is used extensively, 
neosalvarsan has been used to terminate the malaria chills and fever. 
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In the author’s experience at least half of these cases would recur if 
only a single injection of ncosalvarsan were given, without the addi- 
tional use of quinine or atabrine. 

The introduction of mapharsen in treatment of syphilis naturally 
suggests its use in protozoan infections, particularly since the assay 
of the therapeutic efficacy of the drug is made in rat trypanosomiasis. 
For these reasons the use of mapharsen in treatment of therapeutic 
malaria was begun early in 1937. A fortunate opportunity also 
presented itself for its use in the naturally occurring disease in a 
case of chronic recurring malaria of about 8 months’ standing. 

Mapharsen is a trivalent arsenical which is exceedingly toxic and potent 
and is thought to be the effective breakdown product of the arsphenaminesin 
the body. Chemically, it is meta-amino parahydroxy phenyl arsine oxide.^ 

y^AsO-lCsHtOH 

■ I ^'nH2-HCI 
OH 

Its toxicity and therapeutic index have been thoroughly studied by Tatum 
and Cooper^ and others. Its chief advantage seems to be constancy of 
chemical composition and as a resultof this a relatively unvarying therapeutic 
index. Besides this the therapeutic dose is only one-tenth as great as the 
average dose of neoarsphenamine and consequently contains proportionately 
less arsenic. 

The use of mapharsen in human syphilis has been thoroughly 
studied by Foerster and his coworkers^ and by Gruhzit.^ Since 
these original publications numerous authors have added data con- 
cerning the effectiveness of this drug. Its effectiveness in experi- 
mental trypanosomiasis is at least equivalent to that of the arsphena- 
mines in the range of therapeutic dosage. A careful search of the 
literature reveals no reference to the use of mapharsen in the treat- 
ment of malaria previously. The present study deals with its 
effectiveness in this disease. 

The technique of application of this remedy differs in no way from 
the administration in syphilis. According to the patient’s weight 
0.04 to 0.06 gm. are injected intravenously in the fasting state. 
Injections may be repeated at 5 to 7-day intervals. In most cases 
(over 90%), a single injection suffices to terminate the malaria 
permanently, but to insure against recurrences it is well to give 
3 or 4 injections at the proper intervals (Table 1). In therapeutic 
malaria as usually used for dementia paral 3 i;ica a course of 8 to 1 0 
injections will usually be given for the sake of its antisyphilitic 
value and at the same time the malaria is permanently eradicated. 

Mapharsen has been found to be much less toxic in debilitated 
patients than neoarsphenamine or even quinine. It seems likewise 
safer to use than atabrine. No toxic manifestations have been found 
in over 20 cases. Even malaria associated with sevei’e leukopenia 
responded only favorably and with an increase in the leukocytes. 
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Figs. 1 to 7. — The behavior of the malarial fever followins; termination with mapharscn at the point 
indicated by the arrows. 
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Table I. — Results or Mapuabsex Injections. 


Case. 

Patient. 



^ No. of 
injections. 

1 

O.L. . 



. 31 

2 

IV.R. . 



. 11 

3 

M.L. . 



1 

•1 

M.D. . 



. 11 

5 

L.G. . 



. 11 

0 

W.L. . 



1 

7 

O.AV. . 



. 11 

S 

F.P. . 



1 

9 

G.M. . 



. 11 

30 

A.M. . 



. 11 

11 

II.T. . 



1 

12 

C.B. . 



. 11 

13 

N.P. . 



1 

14 

M.I. . 



1 

15 

F.T. . . 



1 

10 

J.II. 



. 11 

17 

A.G. . 



1 

IS 

G.T. . 



1 

19 

A.K. . 



1 

20 

G.V. 



1 

21 

C.K. . 



4 

22 

E.B. . 



1 

23 

F.C. . 



1 

24 

J.C. 
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Recurrences after inapliarsen arc rare and arc encountered only 
in severe cases wliich in this series were believed to have been 
allowed to run longer than was advisable. Only 2 instances are on 
record and 1 of these is illustrated in the accompanying charts. 

The disappearance of the parasites is almost immediate. After 
24 hours it is only rarely that a disintegrating form can be found in 
the blood smears. Splenomegaly begins to disappear almost as 
rapid]}'. Within a day the spleen is usually appreciably smaller and 
within 3 or 4 ^laj's lias receded beliind the costal margin. 

E.xamination of the charts reveals that the timing of the injection 
to a great extent governs the occurrence or nonoccurrence of a chill 
following treatment. It is seen that if a chill is to be expected in less 
than 24 hours it usually occurs in spite of the injection, but if the 
chill is not due for more than 24 hours or if the injection is given at 
the height of a chill, no subsequent chill will occur. It lias been 
found that the injection of mapharsen even when the temperature 
is markedly elevated is without danger. 

The therapeutic efficacy of mapharsen and its low toxicity make 
it an ideal remedj' for use in malaria, whether of tlierapeutic or 
natural origin. Compared with quinine it is immeasurably more 
effective. It is probably no more effectii'e than atabrine, but the 
relative ease’of its administration, the comfort of the patient in not 
having to take a somewhat irritant drug and the absence of danger 
of unpleasant yellow discoloration of the skin or toxic changes in 
the viscera again make mapharsen the drug of choice. 

Unfortunately, no opportunity has been had to test the efficacy 
of this remedy in estivo-autumnal malaria. It is most important 
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to determine wliat effect if any it ■will have on the notoriously 
resistant gametocytes of malignant malaria. 

The charts will serve as case repoi’ts for the therapeutic malaria 
cases treated with mapharsen. The case of naturally occurring 
malaria will be recited briefly: 

Case Eeport. C. K., aged 33, white, male, contracted malaria probably 
late in Aug., 1936, while travelling through Arkansas marshes on an auto- 
mobile tour. The patient gave a historj’’ of a very stormy febrile course 
prolonged in spite of treatment to 5 weeks. Following this, the patient 
would have recurrences at intervals of 1 or 2 weeks sometimes in spite of 
taking 10 or 15 grains of quinine daily. He had been found sensitive to 
atabrine according to the physician taking care of him at that time. The 
recurrences usually lasted from 2 to 5 days and were characterized by fever 
of -irregular type from 101 to 103° F., aching bones and severe malaise. 
The patient was first seen in May, 1937, during one of these recurrences. 
Parasites were numerous in the peripheral blood. Following injection of 
0.05 gm. of mapharsen the S 3 miptoms rapidly disappeared. Later the 
patient was given 3 more injections of mapharsen at weekly intervals with 
quinine for 3 days of each week for 3 weeks. He had no recurrence following 
the first injection of mapharsen and has remained symptom free and free of 
parasites for 8 months. 

Conclusions. 1. Mapharsen, a recently introduced arsenated 
benzine compound for use in syphilis, has been used with strikingly 
good effect in tertian malaria both of. natural origin and artificially 
inoculated. 

2. The effectiveness of this drug and its safety compare favorably 
with other commonly used malaricidal compounds effective on the 
asexual stages of the parasites. 
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THE USE OF 2 (p-AMINOBENZENESULPHONAMIDO) PYRIDINE 
IN THE TREATMENT OF PNEUMONIA. 

A Preliminary Report. 

By Harrison F. Flippin, M.D., 

ASSISTANT INSTRUCTOR IN MEDICINE, UNIVERSITY OP PENNSYLVANIA^ 

AND 

D. Sergeant Pepper, M.D., 

ASSISTANT INSTRUCTOR IN SIEDICINE, UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA, PA. 

(From the Medical Clinic of the Hospital of the University of Pennsylvania, and the 

Philadelphia General Hospital.) 

During the past few months there have appeared in the British 
medical literature encouraging reports on the use of a new sulph- 
anilamide derivative, M. & B. 693 (2 [p-aminobenzenesulphonamido] 
pyridine) in the treatment of pneumonia. We have begun to use 
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tins material* in pnenmonia patients admitted to several Pliila- 
delpliia hospitals. 

K\]ierimental work, as rejiorted liy Whitby, “ showed that the 
action' of M. & 15. ()!)3 was similar to that of sulphanilamide in 
hemolytic streptococcus and meningococcus infections in mice. It 
was loimd that the drug had a definite action on pneumococcus 
Types I, yil and VIII, and to a lesser extent on Types II, III 
and y. Whitby observed that the drug caused degeneration and 
subsequent disappearance of the capsule of the pneumococcus. 
M. & B. 693 is reported to possess a low toxicity for animals, 
does not produ'ce porphyrinuria, and is active in relatively small 
doses. WietP® found the toxicity of M. & B. 693 to be approxi- 
mately 25% of that of sulphanilamide in mice. Even when ad- 
ministered to dogs and cats in large doses over a considerable period, 
no untoward reactions were observed. Fleming,^ in m viiro studies, 
observed that the drug was antibacterial against both heraolj’tic 
streptococcus and pneumococcus; and that growth was retarded in 
human blood in concentrations which, it is reasonable to suppose, 
can be obtained therapeutically. In the concentrations whieh he 
used, however, it was not bactericidal except in the presence of 
leukocytes. He found that the action of the drug was greater in 
immunized blood, which suggested that the best tlinical results 
may be obtained in combination with the use of tj-pe-specific sera. 

Among the early clinical reports was that of Telling and Oliver,® 
Avho reported 2 cases of pneumonia treated successfullj’’ with 
]\I. & B. 693. The only e\’idence of toxicity which they observed 
was a moderate degree of cyanosis in 1 case. Baeteriologic stud}" 
of their patients confirmed the earlier exiierimental studies that 
the drug caused a decapsulation and consequent loss of type speci- 
ficity of the organism. The largest number of cases and the most 
complete study has been reported by Evans and Gaisford.'*, These 
investigators treated 100 cases of pneumonia with M. B. 693, 
and used as a control group 100 cases whieh received various other 
forms of therapy. All cases in both groups were unseleeted, except 
for 3 that died within 24 hours after admission. The mortality 
rate in the group treated with M. & B. 693 was 8%, as compared 
to 27% in the , control series. Of the 8 fatalities in the treated 
group, 6 received less than the minimal adequate dosage. ^ The 
method of dosage in the majority of cases was the oral administra- 
tion of an initial dose of 2 gm., followed every 4 hours with 1 gm., 
until a total of 25 gm. of the drug had been given. As mueh as 
9 gm. was given during the first 24 hours to some of the more severe 
cases. No constant effect on the hematopoietic system was iioted, 
although in 3 cases that survived the leukocytes fell to 5000. The 
only other evidence of toxicity was the presence of cyanosi^s m 
approximately 25% of the cases treated with large amounts of the 

* M. & B. 693, manufactured by the English firm of May & Baker, was supplied 
to us through the courtesy of Merck & Co. 



FLIPPIN, pepper: treatment of PNEUiMONIA 


511 


drug. There was no evidence of renal damage as determined by 
urine analysis in all treated cases and autopsy in those that died. 
Christie^ reported a successfully treated case, and observed no toxic 
effects other than slight cyanosis. Other workers^ have recently 
published data concerning the use of M. & B. 693 in gonococcus 
and meningococcus infections and have not mentioned any serious 
toxic reactions. 

During the past few weeks we have had the opportunity of ob- 
serving the effect of M. & B. 693 in 4 cases of pneumonia, in 1 of 
which both the drug and type specific serum were used. All 4 
recovered. We wish in this brief report to record 2 of the patients 
treated onlj’’ with the drug. 

Case Eeports. Case 1. — A. J., a 29-year-old white male, was admitted 
to the medical service of Dr. Samuel Lowenberg at the Philadelphia 
General Hospital on August 15, 1938. Ex'cept for a slight head cold of 
several weeks’ duration the patient had been in good health until 6 days 
before admission, at which time he complained of general malaise, loss of 
appetite and chilliness. On the following day there was fever and pain 
in the right chest, with rusty sputum appearing 2 days later. 

Physical examination revealed an acutely ill white man with marked 
dyspnea, moderate C 3 '^anosis and limitation of movement of the right chest. 
The tongue was heavily coated and over the right upper chest anteriorly 
was percussion dullness, increased tactile fremitus and vocal resonance, 
tubular breathing, whispered pectoriloquy and a few fine moist rales. The 
abdomen was moderately distended. The diagnosis of right upper and 
right middle lobe pneumonia was made and confirmed’ by Roentgen ray 
examination on the same day. The sputum, on t 3 '’ping and culture, re- 
vealed a predominance of pneumococci Type I. The blood culture was 
negative. See Chart I for leukocyte counts, dosage of drug (M. & B. 693),' 
temperature, respiration and pulse readings. 

The patient received an initial dose of 2 gm. (M. & B. 693) which was 
followed by 1 gm. every 4 hours thereafter until 16 gm. had been given. 
During the next 2 days the patient received 1 gm. every 6 hours for 5 doses, 
making a total of 25 gm. in all. The only evidence of drug toxicity was an 
attack of vomiting following the first 12 gm. of the drug. At the time of 
the fall of temperature, 24 hours after beginning the drug, the patient felt 
greatly improved and from that time on made an uneventful recovery. 
The physical findings presented evidence of resolution about the 10th day 
of the illness and at the time of discharge no signs of lung involvement 
were detectable. Chest Roentgen ray at that time was also negative. 
Routine urine studies throughout the illness were essentially negative. 

Aside from the usual routine care given pneumonia cases the patient 
received no therapy other than M. & B. 693. 

Case 2.— C. B., a colored male, aged 24, was well until several days 
before admission, when he contracted a rather severe head cold. Two days 
later, August 17, 1938, he experienced a sudden, sharp pain in the left 
chest, followed the next rnorning by shortness of breath, cough, rusty 
sputum and sores on the lips. On August 19 the patient was admitted 
to Dr. David Riesman’s service at the Philadelphia General Hospital. 

Physical e.vamination revealed a well-developed male negro in acute 
respiratory distress, who was coughing up a moderate amount of blood- 
tinged sputum. There were several herpetic lesions on the lower lip. 
The left chest presented definite limitation of movement and over the left 
upper lobe there was dullness to percussion, increased tactile fremitus and 
vocal resonance, prolonged breath sounds and a friction rub. The diag- 
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nosis of left upiier lobe pneumonia was made. The sputum showed a 
predominance of Type VIII jmeumococci on typing and culture. Blood 
culture taken the following morning was reported as negative. Repeated 
urine analyses all negative (see Chart I). 

This patient was treated in the same manner ns Case 1, exce])t that the 
drug -was discontinued after 21 gm. had been given. 




Ch.\rt I. — Leukocyte counts, dosage of drug (M. & B. 693), temperature, respiration 

and pulse readings. 


There were no signs of toxicity attributable to the specific medication. 
Physical examination on the third daj' revealed bronchial breath sounds 
as well as many fine moist rales over the left upper lobe. The patiept left 
the hospital on August 25, after an uneventful recovery. At the tmie of 
discharge Roentgen ray examination of the chest was negative. Iso other 
form of therapy was used except the usual routine measures in such cases. 

Discussion. A review of the animal experiments and clinical 
studies which have been made with M. & B. 693 suggest that this 
drug has a direct effect upon the pneumococcus, in that it causes 
capsular degeneration and ultimate decapsulation of the organism 
TOth a resultant loss of ty-pe specificity. Studies, m vitro suggest 
that any bactericidal effect which the drug possesses is dependent 
upon the presence of leukocytes, and there is some evidence that 
the drug may be more effective when combined with specific sera. 
The toxic reactions caused by M. & B. 693 are apparently no more 
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frequent than those encountered with sulphanilamide, and accord- 
ing to the majority of investigators, are much less severe. Those 
most commonly noted being moderate cyanosis and occasional 
vomiting. In Case 1 vomiting occurred following the administra- 
tion of the first 12 gm. of the drug, but did not. reappear even 
though the medication was continued. In the series of 100 cases 
reported by Evans and Gaisford,^ 3 instances of mild leukopenia 
were recorded without fatality. There was no evidence in our 
patients that the drug affected bone-marrow activity. M. & B. 693 
is administered orally, and is usually followed in 24 hours by a 
marked drop in temperature. A slowing of pulse and respiration 
accompanies this fall in temperature. 

From the clinical and experimental studies already reported, and 
from our limited experience, we believe that the drug should receive 
a thorough trial in this country. This we plan to do. 

Summary. 1. A new chemotherapeutic agent, M. & B. 693, said 
to be beneficial in the treatment of pneumococcus pneumonia, has 
recently been reported. 

2. Reported experimental and clinical observations suggest that 
this drug has a definite effect upon the capsule of the pneumococcus. 

3. The toxic manifestations of the compound appear to be rela- 
tively less than those of sulphanilamide. 

4. Our limited experience with M. & B. 693 would suggest that 
it deserves an extended trial. 
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PARTIAL AND COMPLETE HEART BLOCK IN ACUTE 
CORONARY ARTERY OCCLUSION. 
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(From the Cardiographic Laboratory and "the Medical Services, The Mount Sinai 

Hospital.) 

Inirodmtion. In the present report we submit a detailed analysis 
of the disturbances in auriculoventricular conduction in 375 cases 
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of coronary artery occlusion, including a consideration of partial 
and complete heart block and simple prolongation of the P-R inter- 
val. In previous papers''^”''- a similar analysis has been made of 
the other arrhythmias. 

It has usually been thought that heart block was very rare.'’-'’®-®'* 
Close scrutiny of the literature, however, has revealed a consider- 
able number of cases, which leads to the conclusion that the associa- 
tion of heart block and coronary occlusion is not so infrequent as 
was thought. 


In 1876, in the fir.st diagnosis of coronarj-. thrombosis suggested at the 
bedside and confirmed at nccrop.sy, Hammer" was struck by the very slow 
lieart rate of the patient, only 8 beats per minute. Tlie significance of this 
csca])ed him but it is almost certain that complete heart block existed. 
Ten years later Huchard^’’ recorded a case of Stokes-Adams syndrome asso- 
ciated with “angina pectoris.” Other early reports of heart block and coron- 
ary' artery occlusion were made by Jcllick, cl al*^ and Gallavardin and 
Dufour.^'' In 1913 and 1914 Oppenheimer and his colleague.s‘'-” made the 
first careful anatomic studies of the hearts in 4 cases of Stokes-Adams 
symdrqme and found that in 2 of them the syndrome was the result of 
occlusion of one or more coronary arteries. 

The first clinically recognized cases of coronari' artery thrombosis asso- 
ciated with complete heart block and the Stokes-Adams syndrome were 
described by Levine and Tranter®' in 1918 and Gallavardin-’ in 1922. Since 
then numerous reports of single instances of heart block in coronary’ throm- 
bosis have appeared in the literature >.’.®.u>.is.n.i5,50.55-:3.M.39.42-t(,«.67,53,t5.n,-5. 
78.s:-8(.s(;,s5.89.93.w comprisiug more than 35 cases described in detail. Kerr“ 
collected 5 cases. 

Recently Schwartz®' presented 15 ca.ses of A-T dissociation and Stokes- 
Adams sy’ndrome in coronary’ artery' occlusion which he had personally 
observed. Such an experience is unique, for no other author has reported 
such a large series. An analy'sis of approximately 1500 unselected cases of 
coronary’ artery’ occlusion included in 17 fairly' large series reported during 
the last 15 years,’ reveals that the incidence 
of complete heart block varied from 0.7 to 10%. The highest incidence, 
10%, is probably not ty’pical since it was derived from two small series, 
19 and 30 cases respectively’, and included only’ fatal cases examined 
mortem. Omitting these two small series, the incidence varied from 0.7 
to 4%, the average being 1.5%; the number of cases of complete heart 
block totalled 21. Less attention has been paid to partial heart block, 
including' P-R prolongation and dropped beats, probably because the 
clinical course is less spectacular than that of complete block. Thwe have 
been only occasional case reports of partial block,’'"-'®’'”’®®’”’’ but the 
incidence in the above quoted series was 2.5%. 

Numerous attempts liave been made to produce heart block experimen- 
tally’ by’ ligating the arteries to the conduction sy’stem but the results have 
been conflicting. Wlien the septal artery alone was ligated m tte a<^, 
infarction of the septum occurred without heart block.’’”’ ■ G" the 
other hand, “mass ligation,” to include the anastomotic vessels, unuo^y 
resulted in all grades of heart block.®’’®“’'®l Similar results were obtained by 
experimental coronary embolism with lycopodium.”’'’ In 
wliich the vascularization of thq sejitum is similar to that of man, Heivaa 
and his associates’® produced heart block by ligation of ‘^°tonjijy 

artery which gives k the septal artery, but not by ligation of the left 

coronary’ artery’. 
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Prolonged F-R Inicrpul.* Simple prolongation of the P-R inter^'al 
to 0.20 of a second or longer was observed in 60 (one-sixth) of the 
375 patients with coronary artery occlusion who were studied 
(Table 1). The ratio of males to females in this group was 4:1, 


Table 1.— A-Y Heart Block in 375 Cases of Coronary Artery Occlusion. 



Prolonged 

Partial 

Complete 

Normal P-R, 
no 


P-R. 

heart block. heart block. 

arrhythmia. 

Number 

GO (10%) 

6 

6 

263 

Average age (years) 

55,5 

62 

59 

56 

Sex — Male:Femalo 

4:1 

1:1 

1:5 

4:1 

Mortality . . . . 

15% 

2 (33%) 

4 (07%) 

24% 

Attack — 1st 

57% 

5 (83%) 

2 (33%) 

52% 

Multiple 

43% 

1 (17%) 

4 (07%) 

48% 

Hypertension 

66% 

3 (50%) 

0 (100%) 

65% 

Enlarged heart . 

63% 

3 (50%) 

5 (84%) 

60% 

Heart failure . . * . 

66% 

5 (84%) 

6 (100%) 

72% 

identical with that 

in the general 

series. 

Similarly, the 

average age 


and the incidence of previous attacks, hypertension, cardiac enlarge- 
ment and heart failure were practically the same as in the patients 
without P-R prolongation. The mortality rate in the patients with 
P-R prolongation, 15%, was actually lower than in the entire series, 
24%. It appears therefore that the presence of simple P-R pro- 
longation exerted no adverse effect on the clinical course or prognosis. 

This conclusion is valid even if 23 cases with a P-R interval of 
only 0.20 second, usually considered the upper limit of normal, are 
excluded. However, 0.20 second was probably significant in most 
of these cases, for the P-R interval became shorter at some time in 
the course of the study. In 31 patients (more than one-half), the 
P-R interval was prolonged to 0.22 second; in 3 to 0.26 second; in 
2 to 0.30 to 0.34 second and in 1 to 0.40 second. There were no 
dropped beats in the latter cases despite the excessive prolongation 
in A-V conduction time. 

In three-fifths of the cases the A-V conduction disturbance ap- 
peared during the first week after the attack (Table 2). In nearly 
one-third a prolonged P-R interval was noted on the first or second 
day. In almost one-fifth, however, the P-R interval did not become 
prolonged until the third, fourth or even sixth week (Fig. 1). Occa- 
sionally a prolonged P-R interval, which had become normal early 
in the attack, reappeared several weeks later without any other 
change in the clinical condition or in the electrocardiogram of the 
patient (Fig. 2). 

The duration of the P-R interval prolongation was more than 1 
week in 77 % of the 43 cases in whichdt could be determined (Table 
2). It was from 1 to 3 weeks in 6 patients, 1 to 2 months in 11, 

* The average number of electrocardiograms taken on each patient was 8. The 
chest lead shown in the illustrations was taken with the left leg electrode in the left 
midclavicular line, and the right arm electrode on the left leg, in conformity with the 
method officially accepted by the American Heart Association (.Vm. Heart .1., 15, 
107, 1938). 
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3 to 6 incnitlis in 9 and was still present after 1 to 2 years in the re- 
maining 7. It ap])ears, then, that P-R prolongation may become 
permanent (hig. 3), thus difiering from other arrhj’thmias in 
coronary artery thrombosis which are usually transient.”^® *' 

Table 2.— Time of Onset and Dubation of Heabt Block. 

Prolonged Partial Complete 
, P-R. heart block, heart block. 

Time of onset: 


1- 2 days 19 4 4 

3- 7 days .... IS 2 1 

2- 3 weeks 15 0 0 

4- G weeks 7 0 '0 

Unknown 0 0 ' 1 

Duration: 

1- 4 days C 2 3 

5- 7 days -.0 3 0 

2- 3 weeks 0 0 2 

1-2 months 11 0 1 

3- G montlts 9 0 0 

1-2 years 7 1 0 


When prolongation of the P-R interval persists following coronary 
artery occlusion, a subsequent attack will often produce a further 
increase in the conduction disturbance. An instructive illustration 
of this point is a 50-year-old man whom we observed in three attacks. 
In the first attack the P-R interval measured 0.19 second. After the 
second it was prolonged to 0.22 second and following the tliird it 
increased further to 0.28 second. 

Simple P-R prolongation was associated with an arrhjdhmia in 
only a few patients; 2 developed paroxj'smal auricular fibrillation 
and 1 both paroxysmal auricular tachycardia and ventricular 
bigeminal rhj'thm. On the other hand, 16 patients with P-R pro- 
longation (26.5%) also had bundle-branch or intraventricular block, 
an incidence twice as great as in patients with a normal P-R interval. 
Impaired intraventricular conduction was especially common when 
the P-R interval measured more than 0.24 second, being present in 
3 of the 6 patients (Fig. 4). . This association is emphasized by the 
case described above, in which both the P-R and the QRS interval 
increased progressively after each of three attacks. 

An attempt was made to correlate the presence of P-R prolonga- 
tion with the site of infarction (Table 3). In 23 patients it was 
associated with a Q-1 T-1 pattern in the felectrocardiogram, typical 
of anterior wall infarction, and in 17 with a Q-3 T-3 pattern seen in 
posterior wall, infarction. In 10 cases there were signs of both an- 
terior and posterior infarction and in the remaining 10 the changes 
in the electrocardiogram were atjqpical. Although, electrocard io- 
graphicallj’', anterior infarction seems to be somewhat more fre- 
quent than posterior, the small differenee does not permit of a 
definite eonclusion. Postmortem examination in 5 of the 8 fatal 
cases also revealed no specific lesion as a cause for the P-R prolonga- 
tion, both coronarj"^ arteries being occluded with equal frequency. 
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T.VbLe 3. — VENTRICULAn R.ATE. 

Ecg. Pattern 

AND ArTERI 

Occluded. 


Prolonged 

Partial 

Complete 


P-R. 

heart block. 

heart block. 

.Average ventriculato rate: 

20-40 


0 

3 (deaths) 

40-48 


2 (deaths) 0 

50-C0 


2 

1 

75-100 


2 

2 (1 death) 

EGG. pattern: 

7-1 type 

. . 23 

1 

0 

7’-3 tyjjo 

. . 17 

5 

G 

T-1-2-3 type 

. . 10 

0 

0 

Atypical 

. . 10 

0 

0 

Coronai'y. arteiy occluded : 

L. A. D 

. . 2 

0 

0 

Right 

2 

1 

4 

Left and right .... 

. . 2 

0 

0 


A-V Heart Bloch. Auriciiloventricular block other than simple 
P-R prolongation was present in 12 (3.2%) of the 375 patient.s 
(Table 1); partial block with frequent dropped beats in 6 (Fig. 5); 
complete A-V dissociation in 3 (Fig. 6) and both types in the re- 
maining 3 (Fig. 8). Unlike the finding in coronary thrombosis in 
general, women in this group outnumbered men 2:1. The average 
age also was higher, 60.5 years as against 56 years in the entire 
series. 

The patients in this group ran a severe clinical course and pre- 
sented evidence of severe myocardial disease. Heart failure, usually 
both left and right, was practically universal. Four of the 6 patients 
with complete block and 1 with partial block had sustained a 
coronary occlusion in the past (Table 1).' Previous hypertension 
and cardiac enlargement were present in all except 1 case of com- 
plete heart block but in only half of those with partial block. Six 
of the patients died, a mortality rate of 50%. These included 
4 patients with complete A-V dissociation and 2 with partial heart 
block. 

In S of the 12 patients, including 4 with complete block, the block 
set in on the daj" of the attack (Table 2) ; in 2 it began on the third 
day, in 1 on the fifth and in the remaining case the day of onset 
could not be determined. Heart block thus occurs very early in 
coronary occlusion. 

The duration of the heart block was variable (Table 2). With 
partial block, the duration was 2 days in 1 case and less than 1 week 
in 3; in another case, 2:1 A-V block persisted until death 1 
year later. In the group with complete heart block, 3 patients died 
within 2 days following the onset of the attack, the heart_block re- 
maining unchanged. In the fourth patient, conduction through the 
A-V system gradually improved so that sinus rhythm with a pro- 
longed P-R interval returned on the tenth day (Fig. 8). In spite 
of this the patient died the following day with increasing heart 
failure, presumably as a result of very extensive infarction. In the 
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fifth patient the block lasted at least 2 weeks and in the sixth was 
intermittent, periods of partial and complete block alternating with 
periods of normal rhythm for more than a month. 

The electrocardiographic findings (Table 3) were of great interest 
for, with one exception, all the cases of i)artial or complete block 
presented the Q-3 T-^ pattern characteristic of infarction of the 
posterior surface of the heart following occlusion of the right or left 
circumflex coronary artery (Figs. 6, 8). The lone exception, a 
patient Avith 2 : 1 heart block, presented the T-l type of electrocardio- 
gram usually seen in occlusion of the left anterior descending arter}\ 
Although the patient died of heart failure 1 year later, permission 
for necropsy was not obtained and we were unable to determine 
whether there was occlusion of the right coronary artery as well as of 
the left anterior descending artery. 

The postmortem studies corroborated the electrocardiographic 
findings (Table 3). The 4 fatal cases of complete block and 1 of the 
2 fatal cases of partial block were examined; in each there was 
extensive infarction of the posterior portion of the interventricular 
septum and posterior surfaces of both ventricles, resulting from 
occlusion of the right coronary artery. In 2 of these cases the.left 
circumflex artery was also occluded. Only 1 case showed acute 
occlusion of the left anterior descending arterj" in addition to the 
right coronary artery. However, all showed one or more old occlu- 
sions of all 3 arteries. It is therefore not surprising that the acute 
infarction in all the cases was massive and that advanced heart 
failure e.xisted. 

Three of the 5 cases with complete A-V dissociation and 1 of those 
with partial block were further complicated by abnormally wide 
QRS complexes (0.12 to 0.13 second), resulting from an abnormal 
ventricular focus or impaired intraventricular conduction (Fig. 6). 
Infarction of the interventricular septum, present at autopsy in all 
the cases examined, might not only impair conduction through the 
A-V node and main stem of the bundle of His in the upper part of 
the septum, but might also interfere with conduction though the 
bundle-branch system in its lower part. The remaining 5 patients 
with partial block all had QRS compIe.xes of normal appearance and 
duration. It may be that the septal infarction in these cases was 
not extensive. 

Clinical Features. Disturbances in auriculoventricular conduc- 
tion give rise to sjTnptoms principally AA'hen the block is complete 
and occasionally in partial block with frequent dropped beats. 
\Vhen the blood supply to the A-V node or bundle is occluded and „ 
auriculoventricular dissociation occurs, there may be sudden cessa- 
tion of ventricular contraction for a brief period. As a result of the 
ensuing cerebral anoxemia, the patient may develop sjmeope or 
conAUilsions, i. e., the Stokes-Adams seizure. As the ventricle 
assumes its own rhji:hmic contractions and the cerebral flow be- 
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comes adequate, these symptoms disappear. However, the ventricu- 
lar rate in complete bloek is usually between 20 to 40, which is 
too slow to maintain sufficient blood supply to the brain when associ- 
ated with the low blood pressure and diminished cardiac output 
present in coronary artery occlusion. Therefore, when a ventricular 
rate of 40 or less persists, repeated attacks of syncope or convulsions 
are apt to occur and the patient not infrequently lapses into uncon- 
sciousness or coma. In our cases with complete block the latter 
type of Stokes-Adams syndrome was the commonest, appearing in 
all 3 of the 5 cases in which the ventricular rate was 20 to 40 beats 
per minute. In another patient, periods of complete A-V dissocia- 
tion alternated ivith intervals of 2 ; 1 block and normal sinus rhythm. 
During the intervals of block the ventricular rate fell as low as 45 
beats per minute and the patient experienced mild syncopal attacks; 
when the rate rose, these did not occur. In the remaining 2 patients 
the ventricular rate remained above 75 beats per minute and the 
block caused no symptoms. In the 6 cases with partial heart block 
the ventricular rate did not fall below 40; in 2 cases it varied be- 
tween 75 and 100. Only 1 of these patients presented cerebral 
symptoms; this was a 70-year-old woman with a 2:1 heart block 
and a ventricular rate of 50, who was admitted to the hospital in 
coma, which was attributable not to the slow rate alone but also 
to the severe degree of shock and congestive heart failure present. 
It is noteworthy that even this patient survived, although the 3 
patients with complete heart block and a rate of 40 or less ended 
fatally. "VSTien P-R prolongation was present the heart rate was 
always above 60 and no cerebral sj^mptoms oceurred. 

The slow ventricular rate in heart block not only manifests itself 
by Stokes-Adams seizures but also leads as a rule to severe congestive 
failure. This is further evidence of the inability of the badly 
damaged heart to maintain a normal rate of blood flow in the 
presence of a slow heart rate and low blood pressure. 

Except for these manifestations of a slow ventricular rate, A-V 
conduction disturbances give rise to few physical signs other than 
those usually associated with coronary artery occlusion. When 
complete A-V dissociation is present, the auricular sounds may be 
distinct, and occasionally the auricular wave is visible in the cervical 
veins. Partial block with dropped beats produces an irregularity 
of pulse which may be difficult to differentiate from other arrhyth- 
mias such as premature beats or even auricular fibrillation. The 
diagnosis usually depends on the electrocardiogram and this is also 
the only means of detecting P-R prolongation, since the heart rate 
is regular and not slow, and there are no signs or symptoms attribut- 
able to the mild conduction disturbance. 

Syncope and_ coma produced by heart block in coronary artery 
occlusion must be differentiated from these conditions as produced 
by other causes, such as severe shock and cerebral vascular acci- 
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dents, particularly embolism. We have already pointed out that 
in coronary artery occlusion with shock, there is a diminution in 
cardiac output and a marked drop in blood pressure which may result 
in cerebral anemia, and consequently, syncope or coma, even with a 
normal heart rate. It is noteworthy that these conditions obtain 
early in the attack when heart block also is apt to occur, and when 
syncope is present both causes should be considered.®* Clinical 
observation of the pulse will usually determine the diagnosis; if it 
is slow, {. c., 40 beats per minute or less, complete heart block is 
probably present. It must be remembered, however, that cerebral 
disturbances alone may also result in reflex slowing of the heart rate; 
therefore it may be necessary to rule out heart block by the electro- 
cardiogram. Embolism to the brain from intramural thrombosis 
may give rise to cerebral symptoms identical to those of heart block 
but this usually occurs later in the course of the attack and the heart 
rate is not slowed. 

The sudden appearance of auriculoventricular block may be, as 
in other arrhythmias, the first, and occasionally the only, indication 
of occlusion of a coronar\- artery, as Levine and Tranter®- empha- 
sized. It is important to consider the possibility of coronary occlu- 
sion in the presence of a sudden onset of heart block. This is par- 
ticularly true when the block is accompanied by the Stokes-Adams 
syndrome which may .completely mask the other features of the 
occlusion, such as pain. 

Simple prolongation of the P-R inter\-al may be of great diagnostic 
significance since it is occasionally the only electrocardiographic 
abnormality (Fig. 1). A case in point is that of a 50-year-old man 
who was admitted to the hospital following a prolonged attack of 
precordial pain. Although typical clinical signs of coronary artery 
occlusion were present, including a drop in blood pressure, fever and 
leukoc^-tosis, repeated electrocardiograms failed to show any change 
until 3 weeks after the attack, when the P-R interval became 
lengthened to 0.24 second. This case also illustrates the necessity 
of taking records persistently in coronary artery occlusion, for not 
only may a prolongation of the P-R interval be the only change in 


Legends for Figs. 1, 2 .\nd 3. 

Fig. 1. — Acute coronary occlusion -with nonnal electrocardiogram except for pro- 
longation of the P-R inten-al. On the 1st day the P-R is 0.20 sec. It suddenly 
becomes prolonged to 0.24 sec. on the 20th day. On the 29th day it is again 0.20 sec. 

Fig. 2. — Prolonged P—R intenml follou’ing acute coronary occlusion in a 60-year- 
old Tvoman. Q-3 T-3 tj^ie of electrocardiogram. The P-R interval is prolonged to 
0.22 sec. on the 2d day; normal on the 17th day (0.14 sec.) ; prolonged temporarily 
on the 51st day (0.22 sec.), without any other clinical or electrocardiographic change. 

Fig. 3. — Permanently prolonged P-R interval in a 50-year-old woman with acute 
coronary occlusion. Progressive prolongation of the P-R interval from 0.22 sec. on 
the 1st day to 0.24 sec. on the 3d day, and to 0.26 sec. on the 10th day. The P-R 
prolongation became permanent, being present after 2 years. 
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the electrocardiogram, but it may not appear for some time after 
the attack. Furthermore, when P-R prolongation is associated with 
!Z'-wave abnormalities these maj’^ remain fixed and the P-R interval 
alone show changes in serial records. 

It is interesting to speculate on the relation of coronarj'’ arterj' 
occlusion to chronic complete heart block or prolonged P-R inter- 
val. It is probable that in many instances these have been initiated 
by an occlusion. We have seen that prolongation of the P-R interval 
may persist for months or years after an occlusion and White and 
his coworkers®® found that 10 to 12% of 190 cases of chronic heart 
block had followed a coronary occlusion. Furthermore, anatomic 
studies in some cases of chronic complete heart block have shown 
complete occlusion of the arteries supplying the interventricular 
septum. Postmortem studies have taught us that coronary occlu- 
sion is more frequent than has been suspected since it may occur 
without producing any characteristic history or clinical evidence of 
the disease. 

Smith®” stated that coronary arterj’^ occlusion rarelj'' occurs in the 
presence of complete A-V dissociation. He cited one exception and 
Lyon”® has observed another. Also 1 of our patients gave a history 
of syncope before the attack, suggesting the existence of complete 
heart block. 

Pathogenesis. Our cases of complete and partial heart block, as 
well as the majority of those cited by others, exhibited at necropsy 
occlhsion of the right coronary artery with infarction of the posterior 
surface of both ventricles and the posterior portion of the inter- 
ventricular septum. Occasionally only the left circumflex coronary 
artery has been found occluded, but this too resulted in posterior 
wall infarction. That the latter was present in the cases not ex- 
amined pathologically was evidenced by the presence of the char- 
acteristic Q-3 T-S pattern in the electrocardiogram. These findings 
can be readily explained anatomically, since auriculoventricular 
block results from disturbed conduction through the A-V node or 
bundle of His, which are situated in the upper posterior part of the 
interventricular septum. In 92% of hearts the blood supply to 
this region is derived from the right coronary artery through the 
ramus septi fibrosi, the specific artery to the A-V node.®^-®^ Sudden 
occlusion of the right coronary artery above the origin of this branch, 
or of the specific artery itself, may result in infarction of the upper 
posterior part of the septum and lead to delay or complete interrup- 
tion in the passage of the impulse from auricles to ventricles. 

One might therefore anticipate some degree of block in all or in the 
majority of cases in which the right coronary artery is occluded, and 
since right coronary artery occlusion is as frequent as that of the 
left coronary artery ,®-®®‘^'®^ heart block should be a common finding. 
Yet we have seen that it occurs in not more than 5 % of cases. There 
are several reasons for this discrepancy, the most important being 
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the presence of profuse anastomotic channels between the left and 
right coronary arteries in the region of the A-V node and bundle of 
His'in the upper part of the septum, particularly the arteria anas- 
toraotiea auricularis magnad’-®’*®*-^^'^® Stenosis of the specific 
artery to the A~K node has been observed*'-*^ without clinical or 
electrocardiographic evidence of anj’’ lesion. The collateral circula- 
tion is important not only in preventing the onset of heart block, 
but also in effecting its remission once it has set in. Another explan- 
ation of the fact that heart block is not more common in coronary 
thrombosis lies in the high origin of the ramus septi fibrosi. It has 
been emphasized by Smith,®® Balb and Wilson*®® that this vessel 
leaves the right coronar}’’ artery proximal to the usual site of throm- 
bosis, so tliat the circulation to the junctional tissues is rarely 
compromised. 

Although heart block is' associated as a rule with occlusion of the 
right coronary artery, occasionally it follows closure of the left, as 
illustrated by an electrocardiogram of the T-1 tj^^e in one of our 
cases, and in one published case.*® Furthermore, postmortem 
examination in several cases®-*®-'*'’'®®-®®-*®® revealed thrombosis of the 
left anterior descending artery -ndth infarction of the upper part of 
the interventricular septum. That occasional cases of this kind 
occur is not surprising since we have seen that in 8% of cases the 
A'V node is supplied by the left coronary artery. Furthermore, if 
there is preexisting stenosis of the right coronary artery, sudden 
occlusion of the left may result in heart block because the collateral 
circulation to the posterior septum has been cut off. 

Rarely heart block has been described in the presence of an intact 
A-V node and bundle.®* This was attributed to anoxemia 
resulting from diminished blood flow. The A-V node has been 
found markedly sensitive to anoxemia .*®'*®'®® Since shock and heart 
failure are severest within the first few days following the occlusion, 
anoxemia of the myocardium is greatest during this time and this 
predisposes to the early appearance of heart block observed in most 
cases. 

The mechanism of the production of heart block thus far dis- 
cussed is the one generally accepted, but other explanation's have 
been offered. The chief of these is that the block in conduction 
does not occur in the A-V node or main stem of the bundle of His 
but in the lower, part of the interventricular septum where the 
infarction compromises conduction through both bundle-branches. 
Several authors*® ■®®'®'*-*®® have observed cases of coronary thrombosis 
in which e^^dence of bundle-branch block recorded in the electro- 
cardiogram preceded the appearance of heart block. It wws thought 
that the infarction in the septum at first involved one bundle-branch 
causing bundle-branch block and then the other, producing complete 
A-V heart block. 

■ Although Balk stated that in complete block the QRS complex was 



PAETIAL AND COMPLETE HEART BLOCK 


523 


always supraventricular in in 3 of our 6 cases with this arrhyth- 
mia it measured 0.12 to 0.13 second. Similarly 13 of the 15 cases 
reported by Schwartz®'^ presented intraventricular block. This 
suggests that there was simultaneous block in conduction through 
the bundle of His and one or both of its branches. It is interesting 
to repeat that the septum in our 3 cases showed very extensive 
infarction, both in its upper and lower portions. 

Unlike the severer grades of block, the electrocardiographic and 
pathologic changes in P-R prolongation were not uniform. The 
septum was involved in only 3 of the 5 cases. It is probable, there- 
fore, that other factors, in addition to the injury to the A-V node, 
come into play in the production of P-R prolongation. The most 
important of these is doubtless anoxemia to which the A-V node 
and junctional tissues are highly sensitive.^®-®® Asphyxiation in 
cats is followed by increasing A-V block;®® in dogs and men anoxemia 
causes a progressive delay in auriculoventricular conduction ending 
in complete block.®® Clinically, it is known that heart block may 
occasionally appear during heart failure and disappear after treat- 
ment.® Because of the coronary insufficiency and heart failure 
present in our patients, it is not surprising that so many of them 
showed a mild decrease in A-V conduction time up to 0.24 second. 
On the other hand, since anoxemia is most severe at the onset of an 
attack, it is difficult to explain on this basis the facts that P-R pro- 
longation may appear for the first time several weeks after an occlu- 
sion and that it may persist for long periods, even permanently. 

That the vagus nerve, in combination with anoxemia, may.be 
important in the production of P-R prolongation is illustrated by 
the experiments of Greene and Gilbert.®® After producing impaired 
A-V conduction in dogs following rebreathing of air with reduced 
oxygen tension, they were able to abolish it by cutting the vagi. 
We have not been able to determine whether simple prolongation in 
coronary thrombosis is also associated with increased vagal in- 
fluence. If this is true, atropine should abolish the conduetion dis- 
turbance. Administration of this drug in 3 of our cases indicates 
that vagal influences probably play a role in the depression of auricu- 
loventrieular conduction in coronary artery occlusion, but its im- 
portance should be evaluated by further study. In 1 case in which 
atropine gr. was injected intravenously, the P-R interval, which 
measured 0.24 to 0.28 second became more prolonged and 2:1 
partial block promptlj’^ developed. This result is not so unusual 
as it appears to be, for the auricular rate was increased from 75 to 
100 and with a damaged conduction system this rise in rate was 
sufficient to increase the degree of block by reducing the diastolic 
interval and the recovery period of the A-V node. In a second case, 
atropine gr. -gig- intravenously reduced a P-R interval of 0.22 to 
0.24 second to 0.16 second within a few seconds, following which the 
sinus rhjdhm was replaced by nodal rhj^hm (Fig. 7). In a third 
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case, a similar dose of atropine reduced the 7^-if interval from 0.22 
to 0.18 second. 

Prognosis. Altliough patients ■with comj)Icte heart block in 
coronary artery occlusion juay recover and several aathor.s^'“'®' 
have offered a not unfavorable prognosis, this arrhythmia usually 
portends a fatal issue."-^ In our series 4 of the 6 patients died, a 
mortality rate of 66.7 %. But this result is not surprising when we 
recall that their average age was higher than that of patients without 
heart block, the degree of cardiac enlargement and heart failure 
greater and very extensive infarction usually present. In a pre\-ious 
investigation,®^" we found each of these factors associated with a 
rise in mortality rate. 

The most significant factor leading to death in these cases of 
complete block complicating coronary occlusion is the slow rate of 
the heart which is usually under 40 beats per minute. The marked 
bradycardia reduces the blood flow and seriously interferes with the 
already disturbed nutrition of the heart, as well as other organs, an 
effect enhanced by the lowering of blood pressure which occurs 
following coronary occlusion. That patients with chronic complete 
block are often able to maintain adequate circulation for many years 
is due to the fact that there is present a compensatory increase in 
systolic blood pressure which* is frequently 200 mm. or more. 
However, such a compensatory mechanism cannot de\‘elop for 
some time after an infarction, and the unfavorable effect of brady- 
cardia predominates. The majority of cases of complete block 
described by other authors in which the rate was 40 or less also 
proved fatal. In the 2 cases in our series which sur\'i\'ed, the rate 
was 75. 

The prognosis in partial heart block with dropped beats is usually 
favorable,®*'®^ but also depends on the ventricular rate. Two of our 
6 cases died and in both the rate was 40 to 48 beats per minute. 
In those who survived it was 50 to 100. 

Simple prolongation of the P-R interval was of no prognostic 
significance since it did not affect the clinical course or mortality rate. 

Therajyy. Complete heart block, because of the marked, brady- 
cardia which it usually produces, may lead to the Stokes-Adams 
sjmdrome and, as we have seen, is very often fatal. Since an increase 
in the heart rate may lead to recovery, treatment to this end should 
be instituted in cases with rates below 40 and Stokes-Adams seizures; 
when there are no symptoms of inadequate circulation such treat- 
ment is unnecessary. Levine®* and Schwartz®' have advocated 
the use of adrenalin for the Stokes-Adams sjmdrome and Schwartz 
particularly has had satisfactory results in increasing the ventricular 
rate or temporarily restoring normal rhythm. However, because of 
the danger of adrenalin in coronary artery disease, especially throm- 
bosis, the drug must be used cautiously. Since the action of ephe- 
drine is similar to that of adrenalin, the same care must be observed 
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in its use. During a period of sjmcopal attacks Schwartz®’ gave 
repeated intramuscular injections of adrenalin hydrochloride in doses 
of 1 cc. of a 1 ; 1000 solution, until normal rhythm returned or the 
ventricular rate became fixed. Then ephedrine sulphate in 30 mg. 
doses orally was substituted and given 3 or 4 times a day. 

Partial heart block usually produces no symptoms and needs no 
specific treatment. In those cases in which it causes marked slowing 
of the ventricular rate and cerebral symptoms, the treatment is 
similar to that for complete heart block. No therapy is required 
for. simple prolongation of the P-R interval. 

Atropine has occasionally been used with success in cases vTth 
disturbance in auriculoventricular conduction, caused presumably 
by increased ^^agal tone. Observers have pointed out that this drug 
shortens the prolonged P-R interval in pneumonia’® and in rheu- 
matic fe^'■er.’® We ha^^e already discussed its intravenous use in 3 
of our cases of coronary occlusion with P-R prolongation. In 2 it 
improved auriculoventricular conduction but in the third it pre- 
cipitated 2; 1 heart block by increasing the auricular rate. Since 
simple P-R prolongation does not add to the gravity of the prognosis 
in coronary artery occlusion no treatment is required for it. In 
partial heart block with a slow pulse atropine may be administered 
in the hope that it will improve auriculoventricular conduction 
without increasing the auricular rate. In 2 of the cases of complete 
heart block reported by Schwartz®’ the injection of atropine pro- 
duced a rise in ventricular rate, but this was only transitory. In a 
case of ventricular tachycardia in coronary occlusion reported by 
Salley, ®2 atropine caused a slowing of the ventricular rate from 115 
to 30, with persistent complete A-F dissociation. Wedd®’ reported 
a case of coronary artery occlusion with complete heart block in 
which the latter disappeared 4 to 6 minutes following the injection 
of atropine but was succeeded by 2 : 1 heart block. In spite of these 
poor results the effect of atropine should be studied further. 

An attempt to increase the heart rate with adrenalin or atropine 
was made without success in 4 patients of our series, 2 with complete, 
and 2 with partial, heart block. In the first case, complete block 
with a ventricular rate of 30 to 40 and coma, several injections of 
adrenalin were given. In the second, repeated episodes of complete 
and incomplete block alternated with sinus rhythm, and atropine 
and ephedrine were given orally in large doses. In the cases with 
partial block, atropine and adrenalin were administered. 

The general treatment of coronary artery thrombosis we have 
described in several reports.®®'"’®®®-® In summary, its purpose is to 
reduce the work of th^ heart by restricting the diet and providing 
complete rest in bed, employing morphine or other sedatives liberally 
if necessary. For some da 3 ’s after the attack the diet consists of 
small meals totalling a few hundred calories dail 3 ^ This regime 
lowers the basal and total metabolism of the body and therefore the 
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work of the heart, and in addition, minimizes gastrocardiac reflexes. 
As the patient improves the diet is increased to 800 calories, which is 
continued for 2 to 4 weeks, depending on the condition of the patient. 
Often the patient feels well and no treatment is required other than 
rest in bed for from 4 to 6 weeks. 

Very frequently coronary artery occlusion is followed by some 
degree of heart failure, which increases in spite of bed rest and restric- 
tion of fluids and salt intake. ^Vllen this occurs we have found that 
diuretics, such as mercupurin, give very satisfactory results, and 
should be employed first. Oxygen is useful when there is obvious 
cyanosis or dyspnea. Occasionally venesection must be resorted to, 
particularly when pulmonary edema is present. These measures 
may relieve not only the heart failure but also the disturbance in 
auriculoventricular conduction, in the occurrence of which the 
anoxemia of heart failure may play a role.® As the failure dis- 
appears the circulation to the septum and conduction through it 
improve. 

We avoid the use of digitalis after coronary occlusion since it 
increases the work of the heart,®- an undesirable effect after an 
attack. In addition, it may initiate an arrlij-thmia,®®* such as 
ventricular tachycardia or auricular fibrillation. We have shown 
that ventricular tachycardia is rare in coronary artery occlusion; 
its occurrence has usually followed the use of digitalis. IMien A-F 
conduction is impaired the drug may be even more dangerous, since 
it depresses A-V conduction. Partial block, or if this is already 
present, complete block may be produced and an innocuous arrhj’th- 
mia converted into a very serious one. Since mercurial diuretics, 
e. g., mercupurin, are efficient in the treatment of heart failure, we 
believe it permissible to use digitalis only when these have failed or 
after the acute stage of the attack has subsided. 

Quinidine, too, in our opinion is a dangerous drug to use in 
coronar^^ artery occlusion. It may increase the A-V conduction®^ 
time, as evidenced by prolongation of the F-R interval. Like 
digitalis, therefore, it is especially undesirable when some degree of 
heart block already exists and its use should be limited to cases with 
persistent ventricular tachycardia. 

Summary. 1. A complete review has been made of the A-V con- 
duction disturbances in 375 cases of coronary artery occlusion with 
reference to their incidence, clinical, electrocardiographic and 
pathologic features, prognosis arid treatment. 

2. Simple F-R prolongation was common, occurring in 16% of 
cases; partial and complete heart block occurred in 3.2%. 

3. Heart block appeared soon after tlie onset of the occlusion and 
usually lasted 1 to 2 weeks. F-R prolongation not infrequently 
appeared late and became permanent. 

4. Permanent F-R prolongation and heart block may be the 
result of previous unrecognized coronary occlusion. Repeated 
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attacks of occlusion may progressively increase the yl-V conduction 
defect. 

5. The sudden onset of F-R prolongation as well as heart block 
may be the fijrst and only sign of coronary artery occlusion. 

6. Heart block, excluding F-R prolongation, was associated with 
heart failure, cardiac enlargement, previous hypertension and 
previous coronary occlusion. It was more common in older pa- 
tients with advanced atteriosclerosis. 

7. Symptoms attributable to the heart block appeared only when 
the ventricular rate fell to 40 or less, and consisted of heart failure 
or the Stokes-Adams syndrome with syncope and coma. The brady- 
cardia can differentiate the latter from syncope and coma due to 
other causes, such as shock and cerebral embolus. 

8. The prognosis of complete heart block was serious, because of 
the slow ventricular rate. Four of the 6 patients died. Partial 
heart block offered a favorable prognosis unless there was marked 
bradycardia. Simple F-R prolongation did not affect the outcome 
of an attack adversely. 

9. It was confirmed that complete and partial heart block were 
associated with a specific cardiac lesion and electrocardiographic 
pattern. The anatomic basis was infarction of the posterior por- 
tion of the interventricular septum and posterior surface of the 
left ventricle as a result of right coronary artery occlusion. The 
electrocardiogram presented the Q-3 T-3 pattern typical of posterior 
wall infarction. 

10. The presence of profuse anastomotic channels in the inter- 
ventricular septum around the A-V node prevents the more fre- 
quent occurrence of heart block and effects its remission when it 
does occur. 

11. F-R prolongation was not associated with a specific anatomic 
lesion or electrocardiographic pattern. Anoxemia, heart failure, 
and vagal influences were probably significant. 

12. The association of A-V block with intraventricular block 
can be attributed to septal infarction which involves simultaneously 
the A-V tissues and bundle-branch system. 

13. The treatment of heart block is that of coronary artery 
occlusion in general. "VSTen there are persistent bradycardia and 
Stokes-Adams manifestations, adrenalin should be resorted to. 
The indications and effects of adrenalin, ephedrine and atropine 
are discussed. Digitalis, quinidine and nitroglycerine were con- 
sidered eontraindicated. 
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KIDNEY FUNCTION AND UREMIA IN RENAL AMYLOIDOSIS. 

By Morton F. Mark, 

RE.SIDENT PHYSICIAN, SEA VIEW HOSPITAL, 

AND 

Herm-yn 0. Mosenthal, 

VISITING PHYSICIAN, SEA VIEAV HOSPITAL, STATEN ISLAND, N. Y. 

(From the Metabolic Service of Sea View Hospital.) 

For many years it was believed that renal amyloidosis was not 
associated with renal insufficiency and that uremia occurring in the 
course of the disease was a rarity. The term amyloid nephrosis, 
applied to the condition by Fahr, has served to convey the impres- 
sion that the course of amyloid disease of the kidney was similar to 
that of lipoid nephrosis, and, therefore, that azotemia was not to be 
expected. In recent years, however, cases of renal amyloidosis 
terminating in uremia have been reported with increasing frequency. 
Thus Dixon® noted azotemia in 12 of 100 cases, BelP in 11 of 65 
cases, and Rosenblatt^^® in 8 of 87 cases. Other reports of uremia 
in amyloidosis have appeared in the literature by the following; 
Noble and Major (.3 cases), Zadek (3),^® Jennings, Altnow and 
Higgins (1),® Carey (1),® Bannick and Barker (]),i Linder, Maxwell 
and Green (1)® and others. 

On our metabolic service we have opportunity to observe a con- 
siderable number of patients with amyloic^osis, and it has, for some 
time, been our impression that impairment of renal function usually 
developed in renal amyloidosis that had existed for some time. It 
was believed that a review of the cases Avould serve to confirm or 
disprove this opinion. 
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In the present article, the cases of renal ainj’ioidosis that cither 
died or left this hospital between January 1, 1935, and August 1, 
1937, are reviewed. 

Since the introduction of the Congo Red test in 1923 by Benn- 
hold,^ and the more recent clinical-pathologic evaluation of the 
test by Lipstein and Auerbach,” and by-Lipstein,'“ the diagnosis of 
amyloidosis has become relatively simple and accurate. Bennhold 
originally stated that an absorption of 60% or over of the dye indi- 
cated the presence of amyloid disease. Lipstein and Auerbach, 
however, after correlating the Congo Red absorption during life 
with the autopsy findings, concluded that an absorption of 90% or 
more of the dj'^e was necessary to establish the diagnosis of amyloid 
disease. 

In this study, the follov.dng criteria are used for the diagnosis of 
renal amyloidosis: 1 , evidence of a predisposing primarj’’ disease; 
2, albuminuria; and 3, a Congo Red test with an absorption of 90% 
or more of the dye. Occasionally amyloidosis has been reported 
when no predisposing illness could be found, but such cases are 
extremely rare. Corroborative findings of an enlarged liver or 
spleen, and of edema, are valuable in arriving at the diagnosis, but 
are, in our experience, not essential. It is common to find amyloid 
involvement of the liver and spleen at autopsy when these organs 
are not palpable during life. Cases of amyloidosis have been rt;- 
ported in which the kidneys alone were affected (Rosenblatt,” 
Bell^). 

The primary disease in all of the present cases was tuberculosis 
of either the lungs or bone. This is to be expected, since this hos- 
pital is a tuberculosis institution. However, even in general hos- 
pitals, tuberculosis is by far the most frequent predisposing illness; 
it was the primary disease in 82% of Saleeby’s” 50 cases from the 
Philadelphia General Hospital and in 110 of 125 cases reviewed by 
Rosenblatt” at the Montefiore Hospital. 

Albuminuria must be present in considerable amounts to warrant 
a diagnosis of amyloid disease of the kidney, and, in the selection of 
bur cases, we included only those in which there was + + albumin 
or more in the urine. Waldenstrom” points out that even extensive 
amyloidosis may be present without albuminuria, but this, according 
to our experience, is extreme^' rare. It is impossible clinically to 
make a diagnosis of renal amyloidosis without the presence of 
albuminuria. The appearance of only a trace of albumin in the 
urine cannot be considered significant, since many tuberculous 
patients with this finding do not have amjdoid disease at autopsy. 

Of the patients that either died or left the hospital between 
January 1, 1935, and August 1, 1937, there were 189 in whom a 
diagnosis of amyloidosis had been made. Of this group, using the 
criteria previously outlined, there were 93 that could be classified 
as cases of renal amyloidosis. Several other cases were excluded 
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because, although they presented the findings of amyloid disease 
of the kidney, there was evidence of some other complication such 
as renal tuberculosis which might interfere with an accurate inter- 
pretation of the renal function. Thirty-one of the 93 patients came 
to autopsy and in each instance the postmortem findings confirmed 
the antemortem diagnosis. 


Table 1. — Results of 2-nouR Test for Renal Function. 


No. of Maximum sp. gr. % of 

cases. of urine. cases. 

8 1.024 or higher 21.0 

3 1.021 to 1.023 7.8 

4 1.018 to 1.020 10.5 

0 1.015 to 1.017 15.8 

6 1.012 to 1.014 15.8 

11 1.011 or lower 29.0 


Total, 38 

Tests with a maximal specific gravity of less than 1.018 were considered to indicate 
impairment of renal function. 

Two-hour tests for renal function were made in 38 of the 93 
patients at some time during the course of their renal amyloidosis 
(Table 1). From this table it is seen that in 23 of these 38 patients 
the maximum specific gravity of the urine was under 1,018. If we 
consider that the normally functioning kidney should excrete urine 
with a specific gravity ,of 1.018 or higher, then 60% of these 38 
patients showed evidence of impaired renal function. It should be 
kept in mind that in a number of these patients the renal concen- 
tration test had been carried out shortly after evidence of renal 
involvement had appeared, and thus it is quite probable that had 
the urinary concentration been determined at a later date, the 
percentage of cases showing impairment would have been higher. 

The non-protein nitrogen of the blood was estimated in 67 of the 
93 cases after evidence of renal amyloidosis had appeared. In 
12 patients the N.P.N. ranged between 25 and 30 mg.%; in 20 it 
was 30 to 35 mg.%; and in 15 it ranged between 35 and 45 mg.%. 
There were 20 patients (Table 3) in whom the blood N.P.N. was 
above 45 mg.%. In many of the cases several blood chemistry 
determinations had been performed at varying intervals after the 
diagnosis of amyloid disease of the kidney had been made, but for 
the tabulations, only the last N.P.N. determination is recorded. 
A non-protein nitrogen of 45 mg. % or higher was regarded as definite 
evidence of azotemia. Twenty of the 67 cases (29.8%) showed 
unequivocal evidence of renal insuflBciency. Eleven of these 20 
patients died of uremia; the remaining 9 died of the primary disease 
or of complications of the primary disease before uremia had set in. 

An attempt was made to correlate the duration of the renal 
amyloidosis and the advent of azotemia in order to ascertain whether 
there is a tendency, in amyloid disease of the kidney, towards pro- 
gressive renal insufficiency and ultimate uremia. If the supposition 
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is correct that amyloid degeneration of the kidney is usually associ- 
ated with an advancing impairment of renal function, then the inci- 
dence of azotemia should be in direct proportion to the length of 
survival after the appearance of renal amyloidosis. Consequently, 
the 93 cases of renal amyloidosis were divided into two groups— 
those that were not associated with azotemia and those that were. 
The cases of doubtful duration of the amyloid disease were excluded 
from each group. These doubtful cases included patients that left 
the hospital and those that showed evidence of renal amyloidosis at 
the time of admission so that it was impossible to determine the 
approximate duration of the disease. Only those cases in which 
the signs of amyloid disease of the kidney developed during their 
stay in the hospital were included. 

The onset of renal amyloidosis was determined by the time at 
which albuminuria first appeared. This probably does not repre- 
sent the actual onset of the disease since at autopsy minimal de- 
posits of amyloid in the kidney frequently occurred when there had 
been no albuminuria during life. However, from a clinical point of 
view, the time of the app,earance of albuminuria represents the 
closest possible approximation of the onset. 

In the non-azotemic group there were 73 patients. Of these, 
25 were considered to have renal amyloidosis of doubtful duration 
and were therefore excluded. In Table 2 are grouped the remaining 
47 oases according to the duration of the amyloid disease. These 
patients all died of the primary disease or of complications of the 
primary disease. The patients who had developed renal insuffi- 
ciency and died either of the primary disease before the stage of 
uremia had been reached or who died of uremia are also analyzed 
in Table 2. There was a total number of 20 cases in this group. Of 
these, 4 cases were excluded because of doubtful duration of the 
renal amyloidosis. 


T.vble 2.— Compakisox of Duratiox of Life Betweex the Nox-azotemic Cases 
OF Rexal .Amyeoidosis axp the .Azotemic Cases. 

. Non-azotemic cases. .Azotemic cases. 

Duration of renal — % / 

amyloidosis 

No. of 

%of 

No. of 

%of 

6ts.). 

cases. 

cases. 

cases. 

cases. 

Less than i . . . 

. 29 

01.7 

0 

37.5 

-1 to 1 . . . 

. 11 

23.4 

3 

IS. 7 

i to I J . . , . 

4 

S.5 

2 

12.5 

11 to 2 

1 

2.1 

2 

12.5 

2 to 2| 

1 

2.1 

1 

6.2 

2Ho3 

0 

0 

0 

0 

3 to 31 

0 

0 

2 

12.5 

3Ho 4 

1 

2.1 

0 

0 

Total 

. 47 


16 



The non-azotemic cases are those dj-ing as the result of the primarj- disease and 
not because of kidney involvement; the azotemic cases are those which exhibited 
renal insufficiency. As a group the azotemic cases lived longer than the non-azotemic. 
The inference is made that all the cases would have become azotemic, and died of 
uremia, if the primary' disease had not been the cause of an early death. 
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A comparison of the two groups shows that the duration of the 
amyloid process was usually longer in those patients who had 
azotemia. Only 14.8% of the non-azotemic cases lived more than 
1 year, while of those ivith an elevated blood N.P.N., 43.7 % lived 
more than 1 year. 

In 4 of the 7 patients in the non-azotemic group that lived more 
than 1 year, renal function tests were carried out at intervals of 
several months after the onset of the disease. The results of these 
tests indicated a progressive impairment of renal function in each 
instance, and before death the maximum specific gravity of the 



Fig. 1. — Section of kidney showing o, minimal amount of amyloid deposit in some 
of the glomerular loops. The patient died of pulmonary tuberculosis 1 month after 
the appearance of albuminuria. 

urine was below 1.018 in all. From these results it appears that the 
amyloid deposition in the kidney is persistently progressive and had 
these patients lived longer, they would Itave developed azotemia. 

These facts suggest that impairment of renal function advances 
constantly in amyloid disease of the kidney, and that the longer the 
individual lives, the more likely is the development of marked renal 
insufficiency. It is to be noted, however, that in some cases renal 
insufficiency manifests itself rather rapidly and in others more 
slowly. It is only natural to expect that the rate of amyloid de- 
position must vary in individual cases, probably depending upon 
the severity of the primary disease. 
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Unlike most renal conditions in which a progressive renal insuffi- 
cienc 5 ' occurs, amyloid disease of the kidney is usually associated 
with a normal or low blood pressure. The blood pressure readings in 
the 20 cases in which azotemia was present are recorded in Table 3. 
Only 3 of these patients (Cases 13, 15, and 20) can be regarded as 
having developed hjnpertension and in 2 the blood pressure was 
only slightly elevated. Thus it is evident that even in the presence 
of progressive renal insufficiency and uremia, the blood pressure in 
the large majority of cases remains normal or low. This finding is 



Fig. 2. — Section of kidney showing deposition of amyloid substance in most of 
the elomeruli a, b. Note that the amyloid involvement is more extensive than in 
Fig. 1. This patient died of pulmonary tuberculosis 3 months after albuminuria 
developed. 


in agreement with that of most authors (Bell,- Dixon,® Rosenblatt, “ 
Moschcowitz*-). There have been occasional reports of hj-per- 
tension in cases of renal amyloidosis terminating in uremia (Jennings 
et al.,^ Noble and Major,” Bell,® and Fahr’®). It is interesting to 
note that ih most of the cases recorded in which hypertension was 
present, contracted kidneys were found at autopsy, whereas in those 
patients that died of uremia associated with a normal blood pres- 
sure, the usual necropsy finding was the large, smooth, pale, waxy 
kidney. 

Of the 3 patients in whom hj-pertension was noted, an autopsy 




Fig. 3. — Section of kidney in which there was amyloid involvement of most of 
the loops of nearly all glomeruli a, b. The amyloidosis is more extensive in this case 
than in the preceding 2. The patient died of pulmonary tuberculosis 18 months ^ 
after the diagnosis of renal amyloidosis was made. There was impairment of renal 
function as determined by the renal concentration test, but no azotemia. 



Fig. 4. — Section of kidney of a patient who died of uremia 2 years after the appear- 
ance of albuminuria. Note the extensive amyloid deposit in the glomeruli and the 
paucity of blood cells in the glomerular loops. There was tubular atrophy and 
increased interstitial fibrosis. The kidneys grossly were large, pale, smooth and waxy. 







536 


JIAKK, 5I0SBNTILVL: 


was performed on 1 (Case 20) and in tJiis instance contractcfl amy- 
loid kidneys were found. 

The low blood pressure associated witli amyloid disease of the 
kidney cannot be attributed to cachexia as Fahr^* believes. In the 
study of our cases, blood pressure determinations had been made, 
in most of them, at frequent intervals throughout tlie course of the 
disease and the pressure remained consistently low in all except 
those recorded with hypertension. Although cachexia is marked 
in most patients terminally, the general condition remains fairly 



Fig. 5.— Section of kidney from a patient who died of uremia 3^ years after the 
clinical onset of renal amyloidosis. At autopsy, amyloid contracted kidneys were 
found. Note the extensive involvement of the glomeruli and the marked tubular 
atrophy and interstitial fibrosis. At a is seen a glomerulus in which there is extensive 
amyloid deposition. At b the amyloid is being replaced by hyaline connective tissue 
and at c the amyloid has been completely replaced by fibrous tissue. 


good in many until shortly before death. Nor can the normal or 
low blood pressure be entirely attributed to the etiologic tubercu- 
lous disease. On our wards there are patients with either essential 
hypertension, or chronic glomerulonephritis in whom severe hyper- 
tension is present in spite of the associated tuberculous disease. 

In 9 of the patients with renal insuIBciency that came to autopsy, 
the heart w'as found enlarged in 3 (Cases 10, 19 and 20). In 1 of 
these (Case 10) mitral stenosis was found, so that the enlargement 
in this instance cannot be attributed to a preceding hypertension. 
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Of the remaining 2 cases, 1 (Case 20) had had clinical hypertension 
and the other (Case 19) a normal blood pressure. 

The ej'egroimds in renal amjdoidosis with azotemia have been 
observed to be normal by most investigators and we have been able 
to corroborate that finding. This also indicates that hypertension 
had not existed. The eyegrounds were examined in 7 patients with 
uremia and in none of these were abnormal changes noted. 

It was previously believed that the amyloid kidney in patients 
with renal insufficiency and uremia was a small granular kidney— , 


/ 


Eig. 6. — Section of kidney of a patient who died of uiemia 2 years after albumin 
appeared in the urine. Note the large number of tubular casts. The involvement of 
the glomeruli by amyloid was not more extensive in this case than in other cases where 
azotemia had not developed. It was felt that, in this instance, uremia resulted 
from tubular obstruction by casts. 



the so-called amyloid contracted kidney. The early writers 
(Senator/® Bulff) claimed that the amyloid contracted kidney 
was not the result of pure amyloidosis, but represented a parenchy- 
matous nephritis or an arteriosclerotic kidney, with amyloidosis 
superimposed. Fahr,'^“ however, found that chronic glomerulo- 
nephritis very rarely accompanied amyloid disease, and that arterio- 
sclerosis played little, if any, part in the contraction of the kidneys 
that he had observed. He concluded that the contracted kidney 
was the result primarily of the amyloid deposition. 
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In recent j'ears, cases of amyloidosis terminating in uremia have 
been noted in whicli the kidnej's at autopsy were found to be large, 
pale and waxy. These reports show that the contracted kidney is 
comparatively rare and that the large pale kidney is the common 
finding. In none of the 7 cases of amyloidosis with renal insuffi- 
ciency in Dixon’s® series were the kidnej'S contracted. Rosenblatt*'' 
found 1 instance of contracted amjdoid kidney in 8 patients that 
died of uremia. In our group, of 9 cases with renal insufficiency 
that were autopsied, in only 1 instance was a contracted kidney 
noted. The combined weights of the kidneys in the patients on 
whom necropsy had been performed are recorded in Table 3. 


Table 3.— StiMJtARY or Cases of Renai. Amixoidosis With Renal I.vsufficiency. 
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* The kidnej's were not weighed, but appeared normal in size. 


Microscopicall}', the earliest changes of renal amyloidosis are 
noted in the glomeruli and in the w’alls of the arterioles. Bell" and 
others have shovm that the amyloid is deposited on the intima of the 
glomerular capillaries and in the muscularis of the arterioles. It is 
also occasionally present in the basement membrane of the tubules 
and in the interstitial tissue. With the progression of the disease 
there is an increasing deposition of amyloid in the glomeruli so that 
eventually the entire glomerulus appears as a ball of amyloid sub- 
stance (Fig. 4); it is not surprising, in these instances, that uremia 
should develop. Fahr’" stated that even in advanced amyloidosis, 
the glomerular circulation may be good. However, if the process 
continues the capillary flow may eventually be completely ob- 
structed. Finally the whole glomerulus may shrink and the amyloid 
be replaced by hyaline material (Fahr**") (Fig. 5). 



UREIillA IN RENAL AMYLOIDOSIS 


539 


The associated changes of tubular atrophy and interstitial fibrosis 
are probably directly due to the impaired glomerular circulation. 
Fahr'^“ believes that tubular compression by interstitial amyloid 
or by tubular casts may account for a considerable part of the 
tubular atrophy in late stages, but BelP believes this to be rare. 
Our studies agree with Bell on this point. 

Tubular casts vary in number. In some instances, the casts are 
quite numerous and, in fact, may be sufficient to obstruct most of 
the tubules and thereby produce uremia (Fahr,''“ BelP). One of 
our cases (Fig. 6) developed uremia apparently on this basis since 
there was insufficient amjdoid deposition in the glomeruli to account 
for the renal insufficiency. 

As a general rule, with increasing duration of the amyloid disease, 
there is a progressive deposition of amyloid in the glomeruli. This 
is demonstrated in Figs. 1, 2, and 3, and tends to support the clinical 
observation that the longer the duration of renal amyloidosis, the 
greater is the probability that renal insufficiency will develop. 
However, there are some cases in which the amyloid is deposited 
very rapidly, and others in which the process is a slow one. 

Conclusions. Between January 1, 1935, and August 1, 1937, 
there were 189 cases diagnosed as amyloidosis at Sea View Hospital; 
of these, 93 Avere classified as renal amyloidosis and are analyzed 
in this report. 

Kidney insufficiency and uremia are prone to develop within 3 
years of the onset of renal amyloidosis. 

Hj’pertension is not common in the kidney insufficiency of renal 
amyloidosis; when it does occur it usually accompanies a contracted 
amyloid kidney. 

Large waxy kidneys are the ordinary finding in the uremia of 
renal amyloidosis; contracted kidneys are the exception. 

Renal insufficiency may be produced either by shutting off of the 
circulatory flow in the glomeruli or by plugging of the tubules by 
casts. 

889 Lexington Ave., 

New York City. 
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DIABETES INSIPIDUS WITH BIG BLADDER (CAPACITY 

2 LITERS). 

By Emmet Rtxford, M.D.,* 

PHOI’KSSOU OF SUKGEUY EMEIUTUS, STAJCFOUD UN'IVEUSITV HCHOOE OF MEOICINE 

AKD 

'Horace Gray, 

CLINICAL PIIOFKSSOII OF MKDICIN'E, STASroHI) UN'Il'KnSITl' SCHOOL OF JIHDICI.VK 
SAN FRANCISCO, CALIFORNIA. 

(From Stanford University School of Mcdicine.l 

An amazing instance of diabetes insipidus iviiieli caused no 
nuisance to the patient is ivorth recording. The explanation was 
the big bladder shown by Roentgen ray (Fig. 1). 

Case History. Mr. P. W. was born in Hungar}% November 11, 190.5, 
and at 22 be came to San Jos6 where he was working his way througli 
school when first seen. His family historj' revealed no devclojimcntal 
anomalies. He had been under observation for occasional pain in the 
right flank. He had poljmria without pollakiuria, a most unusual phe- 
nomenon. tVith regard to possible brain infections or injuries, he remem- 
bered only being told that as a young cliild he fell over backwards in his 
chair. He has never been sick in bed for a week nor had any peculiar fevers. 

Bladder. The poljTiria was already existent in 1913 at the age of 8 yearn, 
when it amounted to about S liters per day; at its worst, at the age of 15, 
he estimated it as 10 or 12 liters. No incontinence. No discomfort such 
as might be expected from the big bladder. No pain on urination. Gonor- 
rhea denied. Frequency of urination has been at most 4 times during the 
day and once during the night, and generally less. 

On remoAung a gangrenous appendix in hlarch, 192S, Dr. H. G. Jones 
and Dr. T. V. Moore, of San Josd, made the following observations: Fluid 
was found coming from a multilocular cj'stic tumor which filled the pelvis 
and extended high into the abdomen on the left side. The tumor was 
evacuated through a small opening, jdelding about 5 liters of clear straw- 
colored fluid. The tumor la 3 ' in front of the parietal peritoneum, and Avas 
attached aboA'-e to the umbilicus and beioA\- to the bladder. The}’ belicA'ed 
it to be an unobliterated embrjmlogic urachus and to consist of 3 or 4 sec- 
tions communicating As-ith each other and with the bladder. It Avas thought 
inadAusable to attempt remoA’al of the C3'st at the time. 

On August 14, 1928, the patient A\-as seen (E. R.) and prompt!}’ sent to 
Lane Hospital for Roentgen ra}’ examination. Dr. R. R. NcAvell’s extra- 
ordinar}’ film is reproduced in Fig. 1 and his report folloAA-s: “X-ray of 
bladder, injected. The bladder is A’er}’ largo, and continues in a pouch of equal 
diameter and upward and slightly to the right, above the leA’el of the crests of 
ilia. The outline is smooth but slightl}’ AA'aA’ 3 ’. The clinical diagnosis of c 3 ^stof 
the urachus aa’ouM account for this A’er}’ aa’cU.” And a AA'eek later; “X-ray 
of bladder, injected, for comparison AA-ith preA’ious films. Another injection 
in smaller quantity shoAvs the bladder w’ell rounded out, but the sac pro- 
jecting upward and the right much less distended than at the first examina- 
tion. We liaA’e demonstrated some difference in elasticity of the Avail of 
the sac and of the bladder itself, but remarkabty it seems to be the sac 
Avhich is more tonic.” The capacit}’ of the distended bladder may be esti- 

* The lamented death of Dr. Rixford on January 2, 1938, left the manuscript to 
be completed with the help of his records but y,'ithout his criticism. 




Fig. 2. — Bladder with cord tumor, capacity 2900 cc 
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bladder.” The size estimated by the same method as before, is defined by 
the corrected diameters 21.8 and IG.O cm., whence the volume 2922 cc. 
Even greater capacity was anticijiatcd on first comparing Figure 2 with 
Figure 1, but this is demonstrable as merely an optical error by noting the • 
proportionately larger scale of the pelvis in Figure 2. 

Summary, A case of diabetes insipidus which was free of dis- 
comfort owing to the storage capacity of a big bladder is reported, 
illustrated with a radiograph. Also, for comparison a radiograph of 
a less rare but even bigger bladder associated with cord •tumor. 
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A SYNDROME CONSISTING OF AFFECTIONS OF THE KIDNEY, 
STUNTED GROWTH, RICKETS AND DISTURBED 
CYSTINE METABOLISM. 

By Prof. Dr. G. 0. E. Lignac, 

DIRECTOR OF THE PATHOLOGICAL LABORATORY OF LEYDEN UNIVERSITY, 
LEYDEN, HOLLAND. 

In 1924,12 the above-mentioned conditions were found occurring 
together in 4 cases of young children.* One may ask whether it 
was justified to unite the clinical, anatomic and histologic symptoms 
into one syndrome. Was this combination perhaps characteristic 
of a definite infant disease or should it be considered as the fortuitous 
occurrence of different diseases in the same patient? 

Until very recently it seemed that in this case one had happened 
to come across a very uncommon coincidence of pathologic changes. 
But in 1936 and in the beginning of 1937,^ similar observations 
in infants were reported from London and from Gottingen, so that 
now 7 cases have been published. The latter authors were also 
struck by the coincidence of the above-mentioned pathologic con- 
ditions. It is worth while to ascertain once more, in the light of 
recent researches, the possible correlation between the symptoms. 

Of the cases reported, 5 are boys, aged 21 months, 1|, 2, 3 and 
16 years, and 2 girls, aged 14 months and 12 years. 

These case reports now enable us to distinguish an infantile and 
a juvenile form. 

Only twice was hydrocephalus internus diagnosed, which shows 
that this anomalj^ need not be present; perhaps the rickets accounts 
for it. Polydipsia, polyuria and also glycosuria have not been 
ascertained in all cases, and probably are dependent upon the renal 
affections. No histologic changes were found in the hypophysis in 
the cases in which this organ could be examined. During the whole 

* In the beginning of this century E. Kaufmann made a similar observation with 
a boy of 21 months. Abderhalden' was able to ascertain cystinuria in 3 generations of 
this family. 
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illness, if it is accompanied by glycosuria, the blood sugar percentage 
is not increased. The German authors, in their case of a boy of 
years, speak of renal diabetes. The English authors, in the 
case of their first patient, think they can explain the glycosuria by a 
diminished glucose tolerance. 

In all cases there are serious affections of the kidney, but they do 
not show the same anatomic and histologic changes. In some 
cases, they are distinct symptoms of a very serious albuminous 
degeneration (nephrosis), in other cases there exists an acute, non- 
purulent pyelonephritis or an interstitial proliferative nephritis; 
in 1 case the latter disease affected the incompletely developed 
kidneys (boy of 1^ years).' 

The stunted grovdh and development in early youth are very 
conspicuous. The 12-year-old girl is a dwarf, but this cannot be 
said of the 16-year-old bo3^ Fully developed rickets is always 
present, except in the case of the boy of 16, yet until his seventh 
year he was under treatment for this disease. Shortly before his 
death rachitic symptoms were not (particularly) observed, neither 
was the skeleton specially examined after death. In the only case 
where the parathyroid glands were examined (the 12-year-old girl), 
they appeared to be enlarged. 

A surprise for pathologist and clinician is the postmortem dis- 
covery of characteristic crystalline cystine deposits in the different 
organs, most obvious in the spleen. In none of the cases was 
examination for cystinuria made, though from an observation in a 
14-month-old girl it should be accepted that it can exist. At the 
postmortem examination of this girl cystine calculi appeared to be 
present in renal pelvis and ureter. In this case, however, the cystine 
deposits in the organs were not visible macroscopically, but only 
after an extensive microscopic search. 

In this connection, attention should be especially given to English 
and American researches attempting to show the correlation between 
affections of the kidney and rachitic (or similar) symptoms, and 
between affections of the kidney and dwarfism. The term “renal 
rickets” and “renal dwarfism ”, have become established, implying 
that in these cases the affection of the kidney causes the rickets and 
the dwarfism. Fletcher,'^ Miller and Parsons,^® Barber,^® Shipley 
et 

If we inquire which affections of the kidney are found in connec- 
tion with rickets and dwarfism, we see that repeatedly interstitial 
proliferation of the connective tissue, sometimes accompanied by 
slight inflammatory changes of the glomeruli, is found. In a num- 
ber of cases bilateral, congenital cystic kidneys are found, in 1 case 
combined with an excessive proliferation of the connective tissue. 
In only a few cases pyelonephritis has led to a progressive renal 
insuflficiency, combined with the above-mentioned anomalies of the 
skeleton. There have also been described: a bilateral hydro-ureter 
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and hydronephrosis Avith atrophy of the kidneys; renal ealeuli with 
destruction of the i-enal tissue and proliferation of the connective 
tissue; absence of one kidney, the other showing cystic degeneration; 
deformity of the kidneys and finally a moderate glomerular sclerosis 
of the kidney with extreme lipoid nephrosis combined Avith arterio- 
sclerotic changes of the aorta and the small A'essels.* 

As to the etiology of the most frequent renal affeetion, namely, 
chronic, interstitial, proliferative nephritis, one is still completely 
in the dark. Worth mentioning is Welz’s opinion, based upon the 
literature and upon two observations of his own, that incomplete 
development of the kidneys is primary, and that proliferation of the 
connective tissue is brought about secondarily by different factors. 

By prolonged observation of similar eases Barber^'’ and other 
authors could prove that in youth the aflections of the kidney were 
CA’ident many years before the changes of the skeleton, and some- 
times even could be diagnosed from birth. It Avas natural to surmise 
a causal relation betAveen these affections of the kidney and the 
pathologic changes of the groAA’th of the /skeleton that appeared 
later on. IIoAvever, avc shoidd be circumspect, for injurious influ- 
ences, not yet known it is true, sometimes in combination AA’ith 
congenital inferiority of the organs, may bring about changes of 
both organs in different periods. 

Only in 40% of these cases is chronic, infantile, interstitial pro- 
liferative nephritis, leading to a renal insufficiency, accompanied by 
the above-mentioned maladies of the bones. “ 

On the other hand, the results of Amn Balogh- should be considered : 
having so injured the kidneys of young rats, that functional dis- 
orders resulted, he saAv a considerable retardation of growth after 
from 5 to 8 Aveeks, as compared Avith healthy rats from the same litter . 

“ Renal” dAvarfism as such is characterized by the fact that normal 
proportions of the parts of the skeleton remain unchanged, j It 
may be difficult to distinguish from infantile dAvarfism, when in a 
case of renal dAvarfism there is also defectiAm development of the 
secondary sex characteristics. 

Rickets leads to deformities of the bones, possibly resulting in a 
dAvarfish hiiJd. In this case, the cause of the dAvarfism lies in the 
distortions of the Amrtebral column and of the loAver extremities; 
yet sensu stricto this dAvarfish build should not be regarded as 
rachitic dwarfish groioth, Avhich is the result of the delayed or defec- 
tiA'e longitudinal groAvth, as a consequence of serious impairment 
of the epiphyseal cartilages of the loAver extremities, especially of 
the femora. 

According to the descriptions, “renal rachitis” is rather change- 
able and variable in its pathologic aspect, though Hamper! and 
Wallis® in 1 of their cases do not hesitate to admit that clinically 

* An excellent review of the subject is given by Alfred AA^elz.-” 
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and pathologico-anatomically the changes of bone could not be 
distinguished from the changes caused by genuine rickets. 

In bases of genuine rickets there is, as a rule, hypophosphatemia, 
the calcium percentage is normal or a little too low; in “renal 
rickets’^ it is just the reverse, for we find hyperphosphatemia and 
hypocalcemia. Antirachitic treatment with ultraviolet rays, cod- 
liver oil and vigantol with few exceptions does not give any improve- 
ment in “renal rachitis;” on the contrary, we see the disease grow 
worse. 

Welz,^® froip his critical study of the literature and from his own 
observations, suggests that renal dwarfism should be subdivided 
into two forms: one with normal proportions and no deformities 
of the bones, and one with deformities. 

Now what is the causal relation between the insufl&cient sclerotic 
kidney and dwarfism and the rachitic changes? On this subject 
no less than 7 hypotheses have been published. It would take too 
long to review them all. The theory of Hamperl and Wallis® may 
be specially mentioned in connection with the present subject: the 
disturbance of the metabolism in consequence of renal insufficiency 
would by itself be unable to bring about the rachitic changes in 
the skeleton and the dwarfism, the existence of a particular disposi- 
tion in the patient has to be surmised as well. These authors admit 
also the possibility of the same injurious agent causing the changes 
in both kidney and skeleton. 

In the light of these recent researches it is tempting to put the 
renal affection in the center of the pathologic picture and to regard 
stunted growth and rickets as dependent upon these. Russell and 
Barrie^^ do not hesitate to speak of one of their cases as “renal 
rickets;” Beumer and Wepler^ speak likewise of “renal” dwarfism, 
and in their case (a boy of 1| years) the development of the kidneys 
also was retarded and an interstitial, proliferative inflammation had 
developed. 

These authors also emphasize the resemblanee of this affeetion 
and of the so-called “glycosuric dwarfism with hypophosphatemic 
rachitis” (Fanconi®). 

The 3 Leyden cases, however, do not correspon'3 to this view, as 
the renal changes were acute; the acute cellular pyelonephritis 
became manifest in a 2-year-old boy, who showed from birth defec- 
tive physical development and also suffered from fully developed 
rickets; in the other eases, the albuminous degeneration of the 
kidneys did not appear to have existed for a long time, whereas the 
skeleton already showed symptoms of florid rickets, and the stunted 
growth and development of the 3-year-old boy had existed for 
2 years. For the time being it will be wise to wait for more, particu- 
larly clinical data, before coming to definite eonclusions. The com- 
bination of renal affections, stunted grovi;h and rickets need not by 
any means be “accidental;” but it may be that in these cases both 



MGNAC: A SVATJKOJtE 


5iG 

kidneys and skeleton of the patients are inferior, and consequently 
when exposed to injurious influences produce the pathologic changes 
mentioned. In this case, functional disorders of the kidneys may 
intensify the detrimental influence upon the skeleton. 

What causes tlie deposition of cystine in the different organs? 
This uncommon symptom is mentioned in the literature only 7 times, 
always in combination with the other pathologic symptoms already 
discussed. 

The following possibilities should be considered: Cystinuria** 
as a symptom of “cystine diathesis” was generally regarded as being 
the result of incomplete destruction of the cystine; according to 
Brapd ei al.^ (cited after Beumer and Weplei^) the symptoms of 
“cystine diathesis” would be dependent upon the destruction of the 
cj'stine. ^Wiether or not these children suffered from cystinuria, 
was never ascertained clinically. In 1 case, cystinuria verj’’ probably 
existed, judging from cystine calculi in renal pelvis and ureter 
(14-month-old girl). In ICaufmann’s''* case, Abderhalden^ diag- 
nosed cystinuria in 3 generations of this famil^G In the other cases, 
the members of the family were either not examined or the examina- 
tion was negative. 

Cystine, as a sulphur-containing amino-acid, takes a special place 
in protein metabolism. It cannot be formed by the mammalian 
organism, consequently it must be present in the food; the gro'ni;h 
of young animals is stunted, if cystine is absent from their food. 
Morner^^ claims to have proved that either all tlie sulphur in the 
protein, or the greater part of it, is bqund to a group, which by 
hj^drolysis produces cystine. Cystine is found in keratin, liver 
protein, products of pancreatic digestion in vifro and fibrin. How- 
ever, according to more recent researches, there is yet another 
sulphur-containing amino-acid, called methionin (IMuller,*^ 1923, 
cited after Beumer and Weplei^), that is found in casein and other 
substances. In growth experiments, it can completely replace 
cystine, without damage to the young animal. Conversely, how- 
ever, cystine cannot replace methionin (Rose et Cystine is 

a normal metabolic product, that in very small quantities is ex- 
creted in the urine. 

Cystine, administered”-'- enterally or parenterally to young mice 
in large doses, impairs the renal parenchj’^ma and causes granular 
(cloudy) swelling of the convoluted tubules and even necrosis of 
the tubuli recti of the medulla. 

The possible causes of the cystine deposits in these infants are 
many. Considered in connection with the stunted growth, the 
deposits might be due to the infants not being able to assimilate 
the cj'stine; the unassimilated cystine, incompletely excreted on 
account of the impaired function of the kidney then crystallizing 
in the organs. Just as, according to some authors, polydipsia, 

* Cystinuria in consequence of a serious -s-ital autolysis of the liver, as is found 
sometimes in cases of acute or subacute yellow atrophy is left out here. 
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polyuria and glycosuria may be of renal origin, so the affected kid- 
neys in these cases would be able only incompletely to excrete the 
cystine, causing thereby retention of cystine. Finally, this reten- 
tion can be brought about, as in cases of cystine diathesis, by an 
incomplete destruction of cj^stine in combination with an incomplete 
excretion by the diseased kidneys. 

Russell and Barrie^'' mention the case of a 13-year-old boy, who 
since his early youth suffered from cystinuria and cystine calculi 
and later developed chronic nephritis; however, after his death no 
cystine deposits in the organs could be demonstrated. 

Thannhauser^® is of the opinion that in “cystine diathesis” there 
is no absolute impairment of cystine destruction. The cystine 
administered with the food can still be partly used, so that this 
diathesis ought not necessarily to lead to general and serious impair- 
ment of growth and of nutrition. 

Finally, should be mentioned the possible causal role played by 
cystine in the development of infantile renal affections, as suggested 
by Bie above mentioned experiments with young mice. 

Summary. A syndrome consisting of affections of the kidney, 
stunted growth, rickets and disturbed cystine metabolism is described 
as characteristic of a definite disease, met in 7 children, of whom 
5 are boys, aged 21 months, IJ, 2, 3 and 16 years and 2 girls, aged 
14 months and 12 years. 

One can distinguish an infantile and a juvenile form. Renal 
rickets (renal dwarfism), discussed in relation to the above-men- 
tioned syndrome, is regarded as different from it. 

The disturbance of the cystine metabolism is thus far detected 
only at the postmortem examination. The possible causal part 
played by cystine in the development of infantile renal affections, 
as suggested by Lewis and Lignac’s experiments with young mice, 
is mentioned. 
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A STUDY OF SILICOSIS,* 

By rjiiLij> B. Matz, 

CHIEF, IIESEAUCH SUUniVIfSION, MEDICAI. AND HOSPITAI, SERVICE, VETERANS' ADMIN- 
ISTRATIO.V, WASHINCTON, D. C. 

The present study was instituted because of the increasing im- 
portance assumed by tlie disabilities resulting from silicosis, and, 
in order to ascertain the extent to which this disease is present among 
ex-.service men under treatment in the Veterans’ Administration. 

A review of the clinical data of the cases indicates the inadequacy 
of the occupational histories in the cases of patients suspected of 
having silicosis, as secured and recorded in routine hospital practice. 
The usual procedure is to record the occupations the patient was 
engaged in prior to his hospitalization without describing in detail 
the daily hours of work, the concentration of dust, the total time of 
exposure to dust, and the total period of time engaged in siliceous 
work. Such data are essential in establishing a diagnosis of silicosis. 

In recent years, silicosis has assumed importance as a disease 
entity. The reason for this is the rapid industrial growth during 
the past quarter of a century with a resulting increase of siliceous 
hazards. Sayers and Jones* are of the opinion that nearly 1,200,000 
persons are engaged in dusty occupations in which there is a silicotic 
hazard. This figure applies only to the manufacturing and mechan- 
ical industries. Metal mining, quarrying, stone cutting and foundry 
industries are also sources of exposure. Sandblasting, grinding, 
polishing, and hardrock drilling in coal mines, contribute materially 
to the incidence of the disease. 

It may be said that silicosis noAV constitutes the greatest single 
occupational hazard in the country. The seriousness of silicosis is 
due to the fact that tuberculosis is a very frequent complication, 
thus causing the silicotic to be a menace to fellow workers and to 
his family. It is estimated that pulmonary tuberculosis is the cause 
of death in 75% of silicotics. 

Present Shidy. The present study includes a detailed analysis 
of the clinical, and statistical data of a group of 167 silicotic veterans, 
120 of whom were alive at the time of the study and 47 were dead. 
Of the 47 deceased silicotics 23 had had postmortem examinations, 
the principal pathologic findings of which have been published else- 
where. 

The largest number of the living patients were in the age group 40 
to 49 years; the minimum age of the group was 37 years, the maxi- 
mum age was 65 years; and the average age at the time of the study 
was 46 years. 

* The study Avas planned and conducted with the cooperation of Drs. Leroy U. 
Gardner and H. L. Sampson of Saranac Lake, New York, and Dr. H. B. Williams of 
Veterans’ Administration, Sunmount, New Y'ork. Assisting in the study were a 
number of medical officei-s of the Veterans' Administration. To all of these physi- 
cians the author is grateful for their splendid cooperation. 
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A(jc at Time of Inception. The age grouping of the silicotic 
veterans at the time of the inception. of the disease shows that 50% 
of the total number gave a history of having acquired the disease 
within the age groups 30 to 39 years; and 32% within the age groups 
40 to 49 years. The minimum age at the time of inception of the 
disease was 23 years, the maximum age was 67 years, and the average 
age was 39 years. Of the total number 60% acquired silicosis before 
the age of 40, and 40% after that age. 

It would appear therefore that age per se is not an influencing 
factor, and that other factors play a more important role in the 
development of the disease. It must be realized that chronic 
respiratory and sinus infections are very apt to be present in the 
early as well as in the late periods of life, and it is disabilities such as 
these which predispose individuals to the development of silicosis. 
The onset of the disease during or after middle life is of frequent 
occurrence and its presence must be thought of in those engaged in 
siliceous occupations. 

An effort was made to ascertain whether or not the tj^pe of 
siliceous occupation had any influence upon the age of inception of 
the silicotic disease. It was found that in the metal mining industry 
the average age at the time of onset was 39 years; in the coal mining 
industry the average age was 37 years; in the quarrying occupations 
the average age was 38 years; and among those engaged in mis- 
cellaneous siliceous occupations who incurred the disease, the average 
age at the time of inception was 43 years. 

Correlation of Occupation With Type of Silicosis. Because of the 
prevailing opinion that the type of silicosis is dependent to a con- 
siderable extent upon the kind of silica dust inhaled, an effort was 
made to correlate these data to see whether or not it would be possi- 
ble to confirm such a relationship. The findings indicate that there 
is no apparent tendency for any of the siliceous occupations to 
produce a particular type of silicotic disease. 

Length of Exposure. A comparison of the periods of exposure of 
the living and dead silicotics indicates that, as a general rule, the 
exposure time in the dead silicotics was shorter than in the living 
cases. One may infer that the deceased silicotics were more prone 
to the development of silicosis than Avere the liAung cases. These 
findings may lend strength to the opinion held by some that there 
is an individual susceptibility to the disease. 

It Avas further found that silicosis may deA'^elop after as short an 
exposure time as 1 year; the usual minimum time is from 3 to 5 
years for the A'^arious siliceous occupations. The aA’erage exposure 
time in the case of the liAung silicotics AA^as 13.2 years and among the 
deceased silicotics 12.6 years. 

The conclusion is reached that in silicosis the deA'elopment of the 
disease is dependent upon a number of factors, such as the suscepti- 
bility of the indiAudual to silica dust, the type of dust, its concentra- 
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tioi), as well as the length of exposure. It is believed that individual 
siiseeptibility to silica dust should be stressed more tlian lias been 
done ill the past, inasmuch as the data in this study point to the 
probability of the existence of such a factor. The individual suscep- 
tibility may be due to a numlicr of conditions such as a preexisting 
respiratory or sinus disease, patliologic-anatornic dei’elopment of the 
nasal passages, and the possibility of an increased sensitivity to 
silica dust. 

Dnrahoii of 'Disease. The clinical course of silicosis, as rvell as 
the duration of the disease, differs in various occupations and indus- 
tries. Tlie data showing tlie duration of life from the onset of the 
disease to tlie date of this study in the living cases, and to the date 
of death in the deceased cases, rei'ealed some very interesting infor- 
mation. It was found that the average duration of the disease in 
the living cases was 9 years; It must be understood that the figures 
are not final, inasmuch as they represent the duration of the disease 
in living silicotics uji to the time of this study. The average dura- 
tion of the disease in the case of 30 deceased silicotics was found to be 
0 years. A comparison of the data in the living and deceased 
silicotics shows that the duration of the disease among the deceased 
silicotics was shorter than among the living cases. 

There are certain factors which have an influence upon the dura- 
tion of the disease in silicotics. Some of these are extrinsic, such as 
the type of silica dust, its concentration, and the length of exposure 
—these determine the extent of the silicotic lesions. The other 
factors are intrinsic and are dependent upon the progressiveness of 
the silicotic disease, which is influenced by the rate of nodule forma- 
tion; the presence of a preexisting or supervening tuberculous or 
non-tuberculous infection; and the immunologic response of the 
silicotic host to the infection. 

Were it not for tlie intercurrent infections, the duration of life 
in silicotics would not be materially affected. However, when 
infection complicates the disease, the resistance of the individual 
may become greatly reduced and result in a shortening of the Me 
span. It may therefore be concluded that the duration of life in 
silicosis is dependent to a large extent upon the immunologic re- 
sponse of the silicotic to the complicating infection present in a 
particular case. .... 

I/ife Expectancy and Survival Period in Silicosis.^ The data on the 
life span of persons who enter the different siliceous occupations 
showed that among 73 living cases the total survival period, which 
includes the period from the date of entry into the occupation to the 
date of the study, was from a minimum of 6 years to a maximum or 
43 years; the average time was 22.1 years. In a group of 30 de- 
ceased silicotics, the shortest dmration of life, that is, the shortest 
period from the date of entry into the occupation to the date ot 
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death, was 8 years, the maximum duration of life was 51 years, and 
the average duration of life was 19.1 years. 

Classification of Silicotic Disease Used in Study. For the purpose 
of this study, the following Roentgen ray classification (Dr. H. L. 
Sampson) was used; 

(а) First degree silicosis; The nodulations are 2 mm. or less in 
diameter. ' 

(б) Second degree silicosis; The nodulations are from 2 to 4 mm. 
in diameter. 

ic) Third degree silicosis; The nodulations are 4 mm. or more in 
diameter. 

{d) Conglomerate silicosis; A coalescence of the nodulations, in 
which the Roentgen ray shows conglomerate shadows, usually with 
associated emphysema. Conglomeration is due to previous trauma 
of the lung parenchyma, the result of bacterial invasion or lymph 
flow disturbance. 

(e) Silicosis with infection; Characterized by silicotic nodulations 
in the form of Roentgen ray densities with fuzzy borders, and 
irregular in distribution; or shadows of mottling; these have ill- 
defined borders, vary in size, and lack uniformity in density and 
distribution. 

(/) Silicosis with tuberculosis; Roentgen ray densities consist of 
fibrotic nodulations, fluffy and hazy in outline, with a superimposed 
tuberculous infection, characterized by pleuritic densities, Roentgen 
ray irregularities of the diaphragm, or cavity formation. The 
silicosis and the tuberculous infection exist more or less as separate 
entities. 

(gr) Silico-tuberculosis; This is a condition in which the Roentgen 
ray shows conglomerate fibrotic nodulations, pleural densities, 
irregularities of the diaphragm domes, or cavity formation. The 
lung changes are so extensive and the tuberculous and silicotic con- 
ditions are so closely interwoven that one is unable to show a separate 
background for either condition. 

(Ji) Asbestosis; In the early stages the Roentgen ray findings 
may be described as showing a ground glass appearance in the lower 
parts of the lung fields. In the later stages, the haze spreads to the 
upper portions of the lungs with the appearance of very fine stippling 
that obliterates most of the normal markings. The pleural shadow 
is definitely thickened. A characteristic finding at times is the heart 
shadow which is enlarged, and, radiating from it into the lung fields 
is a series of heavy fibrous bands; the cardiac Roentgen ray appear- 
ance has been referred to as a “porcupine heart.” Manifestations 
of tuberculosis and other infections in asbestosis are characterized 
by dense homogeneous shadows with mottling and cavity formation. 

Classification of Cases. The classification of the silicotics included 
in this study showed that 30% were cases of silicosis of the first, 
second, or third degree; 11 % were silicosis with infection; 42% were 
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silicosis with tuberculosis; 16% yere cases of silico-tiiberculosis; 
there was but 1 case of asbestosis included in the studj’. 

Symptoms and Physical Siyns. It is the general k-perience of 
clinicians that silicosis, especially in the early stages is difficult of 
diagnosis. SjTOptoms and physical signs may or may not be present, 
and, even if present it is necessary to support the clinical evidence 
with Roentgen ray findings. Even the Roentgen ray evidence is 
frequently obscured when emphysema is present. Accordingly, 
a study \yas made to ascertain the most frequent clinical symptoms 
and physical signs observed in the silicoses. It was found that these 
varied according to the tj'pe of silicotic disease and the character 
of the coexisting complications. 

In uncomplicated silicosis the most frequent clinical symptoms 
and physical signs noted were dyspnea, cough, chest pain, impair- 
ment of breath sounds, fatigue, rales, and loss of weight, in the order 
named. 

The predominating clinical symptoms and physical signs noted 
when a non-tuberculous infection complicated silicosis were de- 
pendent upon the degree of silicosis, and the nature of the infection. 
Dyspnea was the most frequent symptom found; the next most 
frequent symptom was cough; this was followed by impairment of 
breath sounds, chest pain, fatigue, rfdes, and excessive e.xpectora- 
tion of sputum, in the order named. 

In silicosis complicated by tuberculosis the most frequent symp- 
toms and physical signs were cough, dyspnea, chest pain, fatigue, 
impairment of breath sounds, loss of weight, rales, excessive expec- 
toration of sputum, loss of appetite, and blood tinged sputum, in the 
order named. 

Inasmuch as silico-tuberculosis is characterized by more extensive 
lesions than is usually seen in silicosis ndth tuberculosis, the clinical 
symptoms and physical signs are more accentuated than in the 
latter disease. The most frequent symptoms and physical signs of 
the group of cases of silico-tuberculosis were impairment of breath 
sounds, rales, d.yspnea, cough, fatigue, loss of weight, chest pain, 
excessive expectoration of sputum, blood tinged sputum, and loss of 
appetite, in the order named. 

Roentgen Ray Diagnosis of Silicosis and Its Complications. In a 
study of the Roentgen ra}’' findings in uncomplicated silicosis, it 
was noted that the most frequent Roentgen ray e^^dence was 
accentuation of the linear markings; the next most frequent finding 
was beading along the course of the linear markings and at the bifur- 
cation -of the trunks; discrete nodule formation was next in fre- 
quency; and next came widening of the mediastinum. Emphysema 
was present in 42% of the group of 50 cases. 

In silicosis with infection, the most common Roentgen ray find- 
ings in the order of frequency were mottling, widening of the 
mediastinum, diffuse haze or shadow extending inward from the 
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lateral pleura of the mid-portion of the lungs, prominence of the 
linear markings, beading along the course of the linear markings 
and at the bifurcations of the trunks, emphysema, discrete nodule 
formation, confluent nodule formation, and a combination of discrete 
and confluent nodule formation. 

In silicosis with tuberculosis, the most frequent Roentgen ray 
findings were fuzziness and haziness of the outline of the silicotic 
nodules, fibrosis, caseation, mottling, and emphysema. 

In silico-tuberculosis the most frequent Roentgen ray findings 
were fuzziness and haziness of the outline of the silicotic nodules, 
fibrosis, mottling, caseation, emphysema, pleurisy, and cavitation. 
It was noted that there was a greater incidence of pleuritic involve- 
ment in silico-tuberculosis than in silicosis with tuberculosis. 

Complicating and Coexisting Diseases. The clinical course and 
prognosis of silicosis are dependent to a considerable extent upon the 
coexisting or complicating diseases. Silicosis per se, especially in the 
early stages, is not accompanied by very much disability. It is 
only when a complication supervenes that the silicotic gives evidence 
of disablement and an occupational handicap, and the prognosis 
may then become unfavorable. 

Abnormal anatomic development of the nasal passages, respiratory 
infection, heart disease, sinus infection, or any condition which 
facilitates the inhalation of dust, or, which retards lymph flow, may 
act as a predisposing factor in the inception of silicosis. A person 
engaged in a siliceous occupation, who has arrested or quiescent 
tuberculosis, may develop silicosis earlier than usual, and after the 
onset of the disease, a reactivation of the dormant tuberculous 
disease may follow. 

Heart disease complicating silicosis may cause extensive lung 
fibrosis which in turn may result in a strain on the heart, and may 
lead to an unfavorable course of the silicotic disease. 

Accordingly, a coexisting or complicating disease may affect 
adversely the clinical course as well as the prognosis of silicosis. 
Such a disease may have preceded the inception of silicosis and aided 
in its onset, or, it may have appeared as a supervening or compli- 
cating condition and caused a shortehing of the life of the silicotic. 

In the group of cases studied, it was found that the most frequent 
complications and coexisting diseases were: 1, Pulmonary tubercu- 
losis; 2, cardiovascular disease; 3, emphysema; 4, pulmonary infec- 
tions; 5, bronchiectasis; 6, chronic pleurisy; 7, chronic bronchitis; 
and 8, dental diseases. 

Pidmonary Tubercidosis. It is the consensus of medical opinion, 
based upon experimental evidence as well as clinical obser\ntion, 
that silicosis increases susceptibility to tuberculosis, which may 
hasten the silicotic process to a fatal outcome. It is the commone.st 
and most important complication and is re.sponsible for most of the 
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dcatlis among silicotics. Frequently it precedes the inception of 
silicosis and tends to hasten its onset. 

Usually the complicating tuberculous infection arises in the ad- 
vanced stages of the silicotic disease, although it frequently occurs 
in the early stages. "When pulmonary tuberculosis appears, it is 
accompanied by the usual symptoms and signs characteristic of the 
disease. 

Pulmonary tuberculosis may complicate silicosis in one of three 
clinical forms; As silicosis with tuberculosis; silico-tuberculosis; and 
as an acute bronchopneumonic type of the disease. 

In tlie consideration of the total group of 167 cases, it was found 
that 97 gave evidence of pulmonary tuberculosis and 70 cases were 
without signs of tuberculosis, cither clinically or roentgenologically. 
Of the 97 cases, 62 were alive and 35 had died. 

Of the group of silicotics with complicating tuberculosis, the 
minimum length of time after exposure to -silica dust before the 
patient gave c\'idcncc of tuberculosis was 2 years, the maximum 
time was 40 years, and the average length of time was 15 years. . 

In a study of a small group of cases in order to ascertain the period 
of time between the first clinical evidence of silicosis and the first 
signs of tuberculosis, it was found that the minimum time was 2 
years; the maximum time was 10 years; and the average time was 
6 years. 

A studj' of the classification of 97 cases of silicosis complicated 
by pulmonary tuberculosis showed that 11 % were incipient, 32% 
moderately advanced, 57% were far advanced tuberculosis. Tu- 
berculosis complicated the early as well as the advanced stages of the 
silicotic disease. 

Of the 97 cases 78 gave evidence of tuberculous disease in both 
lungs; in 14 the right lung was involved; and in 5 the left lung 
gave evidence of tuberculosis. 

In a detailed study of the most common sites of the tuberculous 
disease it was found that of the 97 cases, in 38% all lobes of both 
lungs were affected; in 11% the right upper lobe was affected; in 
7 % the right and left upper lobes, as well as the right middle lobe; 
in 5% the left upper lobe; and among the rest of the cases the site 
of the pulmonary disease varied. 

In a study of the pathologic changes found in the 97 patients with 
complicating tuberculosis, it was found that the largest number gave 
evidence of caseation and fibrosis; the next largest number showed 
the presence of caseation, fibrosis and pleurisy; the rest of the 
patients gaA'e eUdence of various combinations of pathologic 
changes, ordinarily seen in tuberculous disease of the lungs. 

Cardiovascular Diseases. The heart may show evidence of disease 
in silicosis. The cardiac changes may consist, in some instapees, of a 
slow progressive dilatation and hj-pertrophy, the result of an ob- 
struction to the pulmonary circulation due to extensive fibrosis off 
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the lungs. The cardiac failure is insidious and brings about a train 
of symptoms and pathologic conditions such as chronic passive 
congestion of various organs, ascites, hydrothorax, dyspnea, and 
so on. 

Of 120 living silicotics under observation, 50 (41.7%) gave evi- 
dence of cardiovascular disease. Of this number, 28 patients showed 
the presence of cardiac hypertrophy, dilatation, or a combination of 
the two conditions; 16 showed the presence of fibrosis of the myo- 
cardium; and 21 gave evidence of arteriosclerosis. 

Of 24 deceased cases, who had not been autopsied, 13 showed the 
presence of cardiovascular disease, and of the number 6 were cases 
of cardiac dilatation or a combination of hypertrophy and cardiac 
dilatation. 

In a series of 23 autopsied cases studied by the writer and reported 
elsewhere, it was found that the cardiovascular system was a fre- 
quent site of the disease. Hypertrophy or dilatation of the heart, 
or a combination of the two conditions, was found in 18 of the 23 
autopsied cases. The age incidence in the group of 18 cases was 
from 27 to 72 years; the average age was 47.4 years. It was found 
that in the. 18 cases, cardiac hypertrophy, cardiac dilatation, or a 
combination of the two conditions, was present in the early as well 
as in the advanced stages of silicosis. 

Emjjhysema. Considerable difficulty is frequently experienced in 
recognizing emphysema. It has been shown that the most reliable 
means for diagnosing this condition is by lateral chest roentgeno- 
grams. There is an increase in the space between the anterior 
cardiac border and the anterior chest wall, due to hyperaeration of 
the left and right upper lobes of the lung. In addition, there is a 
considerable increase posteriorly of the cardiospinal space, which is 
represented by lung tissue of the right and left lower lobes. These 
two areas give evidence of increased radiability. While depressed 
diaphragmatic domes are common in emphysema, they are not a 
reliable diagnostic sign. 

Emphysema is ordinarily more prevalent in the advanced stages of 
silicosis. However, in a study of clinical as well as autopsy material, 
it was found that emphysema was also quite common in the early 
stages of the silicotic disease. Among the group of 167 cases, 99 
(59%) gave evidence of emphysema. 

Ihdmonary Infections. Proske and Sayers^ hold that in general 
the silicotic lung is the site of bacteria! infection due probably to 
irritation of the respiratory tissues by the inhaled dust particles; 
this weakens the mucous membrane and renders it susceptible to 
bacterial action. The toxic influence of certain dusts on the tissue 
may be a contributing factor. These observers state that while 
tuberculosis is the principal complicating disease in silicosis, other 
infections, such as pneumonia, lung abscess, and bronchiectasis, are 
frequently encountered. 
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In a study of tlio ^rrouj) of 1(57 silicotics, it was found that 51) 
/o) ji'A\ c c\ idoncc of pulmonary infection^ this number consisted 
of 39 cases of dironic bronchitis, 1 1 cases of lironchicctasis, and 6 
cases of chronic pharyngitis. 

Ihonchicchm.'i. According to Proskc and Sayersd lironchiectasis 
may be due to infection or inflammation of tlie bronchi. Although 
the latter in itself would not be suflicient to cause a widening of the 
bronchi, there may be an added mechanical factor in the distention 
due to the loss of elasticity of the bronchial wall, and the presence of 
jileural atihesions which draw on the bronchi from all sides and cause 
them to distend. 

The question arises as to the manner in which the bronchi be- 
come the site of infection. It is believed that oral and dental 
diseases, such as gingivitis and pyorrhea, are etiologic factors. 
According to Proske and Sayers, silicotic individuals inhale large 
quantities of dust during working hours, which may become con- 
taminated with the infectious material from the teeth and gums. 
The contaminated dust particles which pass bej-ond the ciliated 
epithelium of the rcsjiiratory tract, reach the alveoli, where they 
cause irritation, and stimulate the proliferation of the, microorgan- 
isms which are usually present with the dust particles. Of tlie group 
of 107 silicotics, 11 (7%) gave evidence of bronchiectasis. 

Chronic Pleurisy. Clironic pleurisy is ordinarily not found in 
silicosis, but appears in cases of silicosis complicated by pulmonary 
infection. There are localized areas of thickened pleura which are 
commonly- seen over superficial nodtdations in silicosis. These are 
fibrotic nodulations rather than inflammatory areas. Russell, 
et al.^ found a high incidence rate of pleurisy in silicosis, particularly 
in those engaged in granite and hard coal occupations. In a study 
of the clinical and postmortem material of silicosis in veterans, the 
writer found pleural involvement present in 66 (40%) of the cases. ^ 

Prophylaxis and Treatment. The treatment of silicosis is princi- 
pally prophylactic. It should consist of the introduction of engineer- 
ing methods to control the dust at its point of generation, and to 
remove the dust from the atmosphere. Studies of the working 
environment to ascertain the dust concentration, size of dust par- 
ticles, and so on, should be made periodically with a view to reducing 
dust hazards to a minimum. 

It is important that cases of silicosis be detected and diagnosed 
in the early stages of the disease, so that the subjects may take steps 
to avert pulmonary infection, particularly tuberculosis. It is the 
complicating infection which is a serious problem in silicosis, inas- 
much as it changes an ordinarily favorable clinical course of silicosis 
to an unfavorable one, wnth poor prognosis. The silicotic has a 
comparatively normal capacity for work until the inception of the 
complicating infection, after wliich disablement and an occupational 
handicap follow. ^ 
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For the purpose of detecting the earliest evidence of silicotic 
disease, persons who work at siliceous occupations should undergo 
periodic physical examinations, including roentgenography of the 
chest— this should preferably be done semi-annually. 

Then too it might be advisable to apply the tuberculin test 
routinely at these periodic examinations so as to detect tuberculosis 
infection as early as possible. 

The question is frequently asked whether or not the silicotic 
subject should be removed from his siliceous occupation when the 
disease is diagnosed. According to a number of observers, the 
silicotic disease progresses to an advanced stage, even though the 
subject is removed from the siliceous environment. However, 
Sappington found that after removal of silicotics from the siliceous 
exposure, 20% in the first stage of the disease progressed; 40% in the 
second stage; and all of the silicotics in the third stage of the disease 
ga^'^e evidence of progressive silicosis. Accordingly, it Avould seem 
that in order to hold the disease in abej'^ance, prolong the life of the 
silicotic, and extend his occupational usefulness, it is essential that 
the disease be diagnosed in the early stages and, if practicable, the 
subjects be reassigned to less dusty work. It is particularly im- 
portant that silicotics with complicating tuberculosis be removed 
from their dusty environment so that employees working in close 
proximity may be protected from infection. 

Another problem which deserves consideration is the hospital 
treatment of silicotics. Patients with uncomplicated silicosis should 
not be treated in tuberculosis sanatoria because of the danger of 
exogenous infection; they should preferably be treated in general 
hospitals. 

Mortality Among Silicotics. In a study of anthraco-silicosis in 
Pennsylvania, made by the U. S. Public Health Service,^ it was’ 
found that the mortality from respiratory diseases was much greater 
among the miners than in the general adult population of the coun- 
try. RusselP states that the influence of dust on the mortality 
from tuberculosis is clearly demonstrated in the statistics of the 
granite industry. The data show that as a result of the excessive 
dust created by the use of pneumonic tools, the tuberculosis death 
rate had increased rapidly, from 1.5 per 1000 in the 1890-1894 
period to 19.5 per 1000 in the 1924-1926 period. In a study of the 
mortality statistics among Barre, Vermont, granite workers, Russell 
found that there had been an excessive death rate from pneumonia 
and other respiratory diseases. It is a well known fact that while 
in recent years the death rate from pulmonary tuberculosis in the 
general population has been reduced, there has been an increase of 
the tuberculosis death rate during the same period among workers 
in dusty trades. 

Of the group of 167 silicotics, 47 were reported to have died, 30 of 
the 47 cases died within the age period, 40 to 49 years. The rnini- 
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niiim age at tlic time of deatli ivas 27 years; the maximum age was 
72 years; and the average age was 45.0 years. 

In a study of tlic duration of the silicotic disease in the group of 
silicotics wlio had died, it was found that the minimum duration was 
C) months; the maximum duration was 16 years; and the average 
duration was 0 years. 

Summary and Conclusions. 1. Silicosis is the chief occupational 
disease in this country. The seriousness of silicosis is due to the 
fact that it is conducive to the inception of pulmonary tuberculosis. 
Tuberculous silicotics arc a source of danger to their fellow workers 
as well as to members of tiicir families, because of the case with which 
tuberculous infection is transmitted. The disease results in a great 
economic loss to society. 

2. A study of the classification of silicotic disease in a group of 167 
veterans showed that .‘10% were classified as first, second, or third 
degree silicosis; 11% were cases of silicosis with non-tuberculous 
infection; 42% were cases of silicosis with tuberculosis; 16% were 
classified as silico-tubcrculo.sis; and 1 case was diagnosed as asbes- 
tosis. 

.3. The various siliceous occupations act difi’erently in causing 
silicosis. The differences arc due to a number of factors such as the 
silica content of the dust, the size of the silica particles, variation in 
the time of exposure, the presence of organic or non-siliceous dusts 
mixed Avith silica, and the probability of the existence of an indi- 
vidual susceptibility. 

4. In the group of cases studied, it was found that the most fre- 
quent complications and coexisting diseases were pulmonary tuber- 
culosis, cardiovascular disease, emphysema, pulmonary infections, 
bronchiectasis, chronic pleurisy and dental diseases. 

5. In a study of the classification of the 97 cases of silicosis 
complicated b^* tuberculosis, it was found that in 11% the tubercu- 
lous disease was classified as incipient; in 32% it was moderately 
advanced; and in 57% far advanced. 

6. The cardiovascular system ma.v show CA'idence of disease 
silicosis. Tlie abnormal cardiac changes are characterized by a 
progressiA'e dilatation and hypertrophy due to obstruction of the 
pulmonary circulation, the result of erfensiye fibrosis of the lungs. 

Of 120 liAong silicotics, 50 (41.7%) gaA'e eAudence of disease of the 
heart or blood Amssels; of this number 28 showed the presence or 
cardiac hAqrertrophy, dilatation, or a combination of the tAVO cardiac 
conditions; 16 shoAved the presence of fibrosis of the myocardium; 
and 21 gaAm CA'idence of arteriosclerosis. Of 24 deceased silicotics 
on whom no postmortem examination aa'bs done, 13 showed the 
presence of cardioA’ascnlar disease, of which number 6 AA'cre cases^ of 
cardiac dilatation, or, a combination of hA-pertrophy and cardiac 
dilatation. In a series of 23 autopsies on silicotic subjects and 
reported elscAvhere by the vviter, hjTiertrophy or dilatation of the 
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heart or a courbination of the two conditions was found in 18 
instances. These cardiac conditions were found in the early as well 
as in the advanced stages of silicosis, also in silico-tuberculosis. - 

7. Wliile tuberculosis is the principal complicating infection in 
silicosis, other infections, such as pneumonia, lung abscess, and 
bronchiectasis, are frequently encountered. Upper and lower pul- 
monary tract infections were found in 56 (34%) of the group of 167 
silicotics; there were 39 cases of chronic bronchitis, 11 cases of 
bronchiectasis and 6 cases of chronic pharyngitis. Chronic pleurisy 
was present in 66 (40%) of the number; this condition is ordinarily 
not found in uncomplicated silicosis, but in silicosis with a compli- 
cating infection. 

It is desired to acknowledge the technical assistance rendered in this study by 
A. Bambery and E. K. Stone of the Research Subdivision, Veterans’ Administration. 
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CONTRALATERAL SPONTANEOUS PNEUMOTHORAX 
COMPLICATING ARTIFICIAL PNEUMOTHORAX. 

With a Report of Two Cases. 

By John B. Andosca, M.D., 

PHYSICIAN, BOSTON CITY’ HOSPITAL, BOSTON, MASS. 

(From the Sanatorium Division of the Boston City Hospital.) 

The occurrence of superimposed spontaneous pneumothorax 
during the course of pneumothorax treatment is not an infrequent 
complication, but a review of the literature shows that contralateral 
spontaneous pneumothorax complicating artificial pneumothorax 
is very rare. 

Dunham^ (1926), reported a case of spontaneous pneumothorax 
occurring in the contralateral lung during the course of artificial 
pneumothorax with complete recovery. The diagnosis was made 
by fluoroscopic and radioscopic examinations, the patient presenting 
no symptoms whatsoever. He states that prior to this date, review 
of the literature failed to disclose such a case on record. 

Burrelh (1932), in a report on 671 pneumothorax cases in which 
a total of 10,889 punctures of the pleura were made, mentions 3 
cases which developed contralateral spontaneous pneumothorax- 
as a complication of artificial pneumothorax with fatal results. 

Stephani® (in 1936), reported a case of contralateral spontaneous- 
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piieiniiotlior.'ix coniplicating artifiml laR'iiiaotliorax, tlie diagnosis 
Iioing made j)y radioscojw exaininalioii. The patient stated lliat he 
ha<l a transitory j)ain in his chest a few ciays ])reviouslyj hut that 
there were no otlior syinj)toni.s. "jl'iic spaiitiuicoiis pneumothorax 
was absorbed in 0 months. The patient made a good recovery. 

Over a period ol 5 years, 1933-1937, covering a series of 877 
pnenniotliorax eases in wliich 34,789 pleural punctures were made, 
we were able to find only 2 cases wl)ich developed contralateral 
spontaneous pneumothorax. 

lly a spontaneous pneumotliorax, we mean a pneumothorax 
wliich is not brought aiiout by external factors either accidentally 
or for therapeutic reasons. 

Pulmonary tuberculosis is probabh' the most frequent primary 
cause. Other e.xciting factors which may produce this condition 
are lung abscess, gangrene, bronchiectasis, erapj'ema, emphysema, 
and foreign body. 

The direct causes of spontaneous pneumothorax are: 1, Rupture 
of an emphysematous bleb; 2, perforation of a cavity into the pleural 
.space; 3, rupture of a subplcural tuberculous lesion. 

We differentiate three types of pneumothorax. 1. In the closed 
type the manometer, reading reaching a certain positive pressure, 
remains constant, showing that no more air is entering the pleural 
space. 2. In the open t>’pe, the manometer reading remains con- 
stant, fluctuating from a certain positive to a certain negative 
pressure even after air has been aspirated. 3. In the valvular tj^pe, 
the manometer readings show a constantly increasing positive 
pressure. 

Rubin'* states that males are more often affected than females, 
the ratio being about 4 to 1. This is usually explained on the basis 
of increased effort and strain in the male. 

Spontaneous pneumothorax may be complete or partial, depend- 
ing upon the size of the perforation into the pleural space and pres- 
ence of adhesions. The signs and symptoms presented bj' the patient 
will depend upon the following factors: 1, rapidity of onset; 2, 
tjqies of pneumothorax— whether closed, open, or valvular; 3, 
.size of perforation into the pleural space; 4, presence of adhesions; 
5, amount of collapse on contralateral spontaneous pneumothorax 
side; 6, amount of collapse already present on the opposite pneu- 
mothorax side. 

A consideration of the above-mentioned factors explains the 
presence of a spontaneous pneumothorax in some cases wdiich do 
not complain of pain, shock, or dyspnea. The diagnosis is made in 
these cases by fluoroscopic and radioscopic examinations. 

Case Abstracts. Case 15,730. — J. M., white longshoreman, aged 35- 
Family hisiory: Negative for tuberculosis. Past history: Pneumonia m 
1928 

Patient was admitted to the Sanatorium April 23, 1937, with a B months 




Fig. 1. — (Case 1). RoontgenoRram on admission showing infiltration and cav- 
itation of the right upper lung field and infiltration of the loft mid-lung field., ' 



Fig. 2. — (Case 1). Roentgenogram showing partial collapse of both right and 
left lungs with adhesions. Spontaneous pneumothorax has occurred on the left side. 
Note how the cavities on the right side are brought into view after the induction of 
artificial pneumothorax. 



Fig. 3, — (Case 2). KoentponoRrnm on nilmission slion-ing marked infillration of 
the upper half of the right lung field -with some infiltration of the left upper lobe at 
the periphery. 



Pjq. 4 . (Case 2). Roentgenogram showing partial eollapse of both right and 

left lungs with adhesions. Spontaneous pneumothorax has occurred on the left side. 
Note the marked pneumonic process in the left lower lobe. 
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historj'^ of moderate cougli and expectoration of 3 ounces yellow sputum 
daily; no history of streaking nor hemoptysis. Two months prior to entry' 
he had an attack of pleurisy on the right side for which he was treated at 
home by his local phj'^sician. 

One month before entry he began to complain of weakness, moderate 
dyspnea on exertion, loss of strength, loss of appetite and 26 pounds in 
weight (in past year), and occasional night sweats. 

On admission, the temperature ranged from 97.2° to 101° F., the pulse 
from 80 to 110 per minute, and respiratory from 18 to 22. The sputum was 
positive for tubercle bacilli. Sedimentation rate 30 V. O. (Cutler Method). 
Weight, 114 pounds. 

On examination, one noted a poorly developed and nourished, prema- 
turely gray. male, with negative physical findings except of the chest. Ex- 
amination of the right chest revealed signs of infiltration over the upper half 
with signs of cavitation over the infraclavicular region anteriorly and supra- 
spinatus area posteriorly. Examination of the left chest revealed signs of 
infiltration in the mid-lung region. Roentgenogram reports confirmed above 
physical findings. 

The case was presented at conference, and it was the consensus of opinion 
that pneumothorax should be instituted on the right side. On May 3, 
1937, this was begun with an initial reading of —4—7 and a final reading 
of —2—6 after the injection of 300 cc. of air. Refills were made twice 
weekly, the amounts ranging from 300 cc. to 550 cc. of air, mth final read- 
ings never higher than —1—4. Frequent fluoroscopic examinations were 
made to check the amount of collapse, which was progressing quite favor- 
ably. Clinically, the patient showed a good deal of improvement.^ 

On May 22, i937, the patient developed a sudden, sharp, agonizing pain 
in the left chest. He was found sitting up in bed, very dyspneic, cyanotic, 
in profuse sweat, with a fast, thready pulse. 

A quick examination of the chest showed that there was hyperresonance 
over the left chest with distant breath sounds. Time was not taken to 
localize the exact position of the heart because of the patient’s poor condi- 
tion. Inasmuch as there was no time to obtain a pneumothorax outfit, a 
standard 2-inch 15-gauge needle was inserted into the left pleural cavity, and 
air began to escape under pressure. The patient obtained immediate relief, 
and as soon as his condition improved, the needle was removed. 

About 7 hours later, the patient became short of breath, and inasmuch as 
there was more time and the condition of the patient permitted, a pneumo- 
thorax outfit was taken to the bedside. The initial reading in the left 
pleural cavity was found to be +4—4. After removing 600 cc; of air, the 
patient was greatly relieved, and a final reading of —1—8 was obtained. 

Fluoroscopic examination and roentgenogram confirmed the diagnosis of 
spontaneous pneumothorax on the left side. 

Air was removed on 3 other occasions, the amounts ranging from 150 cc. 
to 400 cc. 

In view of the disease in the left lung, it was thought advisable to keep a 
certain amount of collapse. Consequently, refills were given once weekly 
on the right and left sides. Negative final readings were maintained on 
both sides on aU refi l ls. Frequent fluoroscopic examinations were made to 
check amount of collapse. In spite of repeated warnings as to the serious- 
ness of his condition, the patient persisted in taking poor treatment and 
continued to be uncooperative. 

On August 1, 1937, patient had a massive pulmonary hemorrhage and 
died. Postmortem examination could not be obtained. 

Case 15,516. — W. H., male, white truck driver, aged 27. Family history: 
Negative for tuberculosis. Past history: Three attacks of pleurisy left side. 

Patient was admitted to the Sanatorium December 7, 1936, with a 
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G-Iiionths’ liislory of ciAigii and expectoration of .2 ouneos yellow sputum 
(iail 3 ', Iso^ history of streaking nor hemoptysis. 

In addition, the jiationt complained of marked hoarseness for the past 
3 months. No dysphagia nor soreness of throat. Slight loss of appetite 
and los.s of 13 pounds in weight in C months. 

On admission, the temperature ranged from 97“’ to 99.2° P., the pulse 
rate from 70 to 90, and respiratory rate from 20 to 24. The sputum was 
positive for tubercle bacilli. Sedimentation rate 23 D. C. (Cutler Method). 
Weight, 132 pounds. 

On examination, one noted a fairly well developed, somewhat under- 
nourished male, in no apparent distress. His speech was markedly hoarse. 
With the exception of the chest and larjmgeal findings, the phj^sical examina- 
tion was negative. Examination of the right chest revealed signs of in- 
filtration most marked over the upper third with signs of cavity over the 
infraclavicular region anteriorly and siipraspinatus area posteriorly. 
Examination of the left chest revealed signs of infiltration at the apical 
region. Roentgenogram reports confirmed the physical findings. Lar 3 m- 
gologist made diagnosis of tuberculosis of the larynx. 

The patient did fairly well on strict bed rest until April 15, 1937, when he 
had a hemoptysis of 5 ounces. As signs of cavitation were present on the 
right side in addition to its being the most diseased side, pneumothorax was 
instituted with an initial reading of —5—10. After injecting GOO cc. of air, 
a final reading of —2—0 was obtained. 

Refills were given twice weekly, and this form of therapy prevented 
further liemoptj'sos, although the patient bad blood-streaked sputum on 
several occasions. Frequent fluoroscopic e.xaminations were made to check 
amount of collapse. 

On June 2, 1937, patient developed a severe pain in the left cliest, became 
somewhat dyspneic with an elevated and thready pulse. No cj'anosis was 
present. Examination of tlie chest revealed hj'perresonant note over left 
chest with distant breath sounds. No displacement of the trachea nor 
heart could be ascertained. Pneumothorax outfit was brought to the bed- 
side, and needle was inserted into the left pleural space. The initial reading 
was -4-2—6. After removing 350 cc. of air, the patient was greatly relieved, 
and when the final reading of —2—8 was obtained, the needle was with- 
drawn. Fluorbscopic examination and roentgenogram confirmed the diag- 
nosis of spontaneous pneumothorax o'n the left side. 

No further removal of air was necessary from the left side. In view of 
marked pneumonic process, which had developed at the left base, it was 
thought advisable to keep up a partial collapse of the lung. Refills were 
given once weekly on both sides, the amounts ranging from 100 to 200 cc. 
of air, with no final reading higher than 0—8 on either side. 

The patient’s throat condition, despite strict silence and chaulmoogra 
oil treatment, became worse, wdth development of marked dysphagia. 
Patient became much weaker, due to inabiiitj’^ to swallow anytmng, and 


expired July 23, 1937. • , i.- 

Autopsy revealed the body of a 27-year^ld, emaciated, white male. ^ 
In’prder to confirm the diagnosis of air in the pleural cavity, a quantity 
of water was. placed between the chest wall skin flap and the intercostal 
musculature. Then a stabwound was made through the water into the 
pleural space. Air bubbled up through stabmarks in the intercostal spaces. 

Left pleural cavity; Partial collapse of the lung was seen. A firm, thick, 
fibrous adhesion binding the apex to the chest waU, and 2 or 3 thick ad- 
hesions at the base were present. Right pleural cavity; Lung was found to 
be partially collapsed. A few thick, fibrous adhesions binding the apex and 
one corner of the base of the lung to the chest wall were seen. The peri- 
cardial and peritoneal cavities were negative. 
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Left lung: Weight 980 gm. A large part of the anterior surface was 
covered by a thickened, dull, pigskin-like layer of fibrin. Same appearance 
was seen on the lateral border of the lung. 

The interlobar fissure was obliterated by fibrous adhesions. The pleura 
was somewhat thickened, but smooth and fairly shiny. Everywhere the 
underlying lung was felt to be lumpy and nodular. Grayish-white nodules, 
2 to 3 mm. in diameter, and conglomerations of nodules were seen beneath 
the pleura. Several areas about 2 cm. in diameter were easily indented by 
light touch. These were seen on section to be cavities beneath the pleura. 
The cut surface of both lobes had a grayish color and almost solid with small, 
grayish-white nodules about 2 cm. in diameter. There were several cavities 
from 0.5 to 2.5 cm. in diameter, some thick and others thin-walled, lined 
with shaggy necrotic membranes, and containing rather thick, yellow, 
purulent material. Many of these cavities connected with branches of the 
bronchi. There was a large, ragged ca^vity near the hilus in the base of the 
upper lobe about 3 cm. in diameter. 

Right lung: Weight 900 gm. The pleura was slightly thickened over the 
entire lung, and smooth except under the few thick adhesions at the apex 
and base. Most of the lung felt lumpy and nodular to the touch. 

The cut surface was grayish-red with many small, grayish-white nodules 
about 2 mm. in diameter. Heavy strands of white, fibrous tissue extended 
throughout the upper lobe, replacing much of the lung substance. There 
were a few cavities of 0.5 to 1.5 cm. in diameter in the upper lobe containing 
grayish-green, purulent material. 

The bronchial branches in the middle lobe were dilated terminally. The 
lower lobe contained many nodules, a small amount of fibrous tissue, and a 
few small cavities. The bronchial mucosa was moderately congested. The 
bronchi contained a small amount of gray, mucopurulent material. 

The rest of the postmortem examination was essentially negative with 
the exception of the larynx, where 3 shallow ulcers were found on its pos- 
terior aspect. 

Anatomic Diagnosis: Left pneumothorax. Right pneumothorax. Bi- 
lateral fibrocaseous pulmonary tuberculosis with cavitation. Old fibrous 
pleuritis. Bronchiectasis of right middle lobe. Tuberculosis of the larynx. 

Wiat effect the presence of artificial pneumothorax had in the 
production of the contralateral spontaneous pneumothorax is 
difficult to say. 

Matson, Matson, and Basaillon,® among others, have pointed 
out that the end results of pneumothorax therapy are less dependent 
upon the status of the contralateral lung than they are upon the 
character of the collapse and the of disease in the more diseased 
lung. 

There is no doubt that the contralateral lung is forced to more 
activity when the opposite lung is undergoing collapse therapy. 

We are of the opinion that the presence of artificial pneumothorax 
merely hastened the contralateral spontaneous pneumothorax. 
In all probability, the condition may have occurred even without 
the presence of artificial pneumothorax on the one side. 

Summary. 1. Considering the number of artificial pneumo- 
thoraces that are performed today, it is surprising to see the rare 
occurrence of contralateral spontaneous pneumothorax as a com- 
plication of artificial pneumothorax. Review of the literature 
reveals 5 such cases. 
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2. In our series of 857 pneumothorax cases in which 34,789 
pleural inmetures were made, only 2 cases developed the condition. 

3. A report of the 2 cases is presented with postmortem findings 

on f . ^ 

4. The complication may not in itself be fatal if the condition is 
diagnosed early enough and proper treatment instituted. 

5. We believe that it is advisable to keep a certain amount of 
collapse on the contralateral spontaneous pneumothorax side if 
the lung shows evidence of disease by past physical examination 
and roentgenograms. On the other hand, if the lung is normal, 
then it may be allowed to reexjiand. 

(5. Frequent manometric readings and fluoroscopic examinations 
are of the greatest importance in these cases. 

I nm Bratcfvil to Dr. .lolin A. Foley, Chief of .Staff, .inti members of the .Staff for 
valuable informalion rendered in tiroparation of this paper. 
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THE ROLE OF CERVICAL NERVES IN FACIAL SENSATIONS 
AND THE QUANTITATIVE DISTURBANCE OP SENSITIVITY 
IN MAJOR TRIGEMINAL NEURALGIA.* 

By F. H. Leavy, M.D., 

VISITING PROFESSOn OF NEUROPUYSIOLOOV, SCHOOL. OF SIEDICINB; CONSULTANT IN 
NEUnOLOGV TO THE DEPARTMENT OF NEUROSURGERY IN THE HOSPITAL 
OF THE UNIVERSITY' OF PENNSYLVANIA, PHILADELPHIA, PA. 

(From the Department of Physiology of the School of Medicine and the Department 
of Neurosurgery of the Hospital of the University of Pennsylr-ania.) 

In the light of our present knowledge it seems almost unbelievable 
that only 125 years have passed since Bellingeri- first questioned the 
belief, then held, that the facial and the trigeminal nerve shared 
equally in the sensory 'as well as in the motor innervation of the 
face. This question remained unanswered until Bell'®'* published 
his' brilliant experiments in 1821. He sectioned in a donkey the 
fifth nerve on the one side, the seventh on tlie other side, at their 
entrance into the face, and demonstrated that the face lost its 
sensitivity on the side of the first operation, its motility on' the side 
of the 'second. One year later Fodera® confirmed this observation, 
dividing the root of the fifth nerve close to the brainstem, a pro- 
cedure to which Magendie® did not fail to affix his name in the 
following year. With these investigations the fundamental question 
of the sensory innervation of the face was answered. 

* Read before, the Philadelphia Physiological Society, February 21, 19.38. 
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Since then new problems have arisen which still call for solution. 
Some of them are especially important to neurologists and neuro- 
surgeons because of the practical consideration incident to the diag- 
nosis and treatment of major trigeminal neuralgia. Important 
among these are the degree of overlap between the cervical and 
trigeminal neri^es and the possible responsibility of the cervical 
nerves for the residual sensibility of the face after section of the 
trigeminal nerve. 

A few years after having completed his first series of extirpation 
of the Gasserian ganglion, Fedor Krause® reported that in some of his 
* patients a certain degree of tactile sensitivitj'^ was present in the face 
although pain sensation was gone. Cushing® questioned the complete 
removal of the ganglion, whereupon Krause deposited the intact 
ganglion on the speaker’s table asking where, in Cushing’s opinion, 
should the fibers run which should account for the preserved touch 
sensation. 

This lively controversy provqked careful investigation in two 
directions. ZandeF^ and Frohse’ traced the terminal ramifications 
of the nerves emerging from the cervical roots into the face, using 
gross anatomic methods. Zander demonstrated that the filaments 
of the cervical nerves were present in all but the central portion of 
the face. This small central area represents what we call the pure 
trigeminal field. In addition, Frohse'^ showed that a considerable 
degree of variability existed in the territories supplied bj^ each 
division of the fifth nerve and by the cervical segments. Cushing,®** 
on the other hand, using horse hair, pin and the faradic current, 
examined the cervico-trigeminal borderline and found here that 
Sherrington’s law of overlap was not valid, at least not to its full 
extent. Sherrington had proved that every territory of the body 
was innervated bj*' three posterior roots and that destruction of any 
one of them produced almost no loss of sensibility. In contrast 
to this fact, Cushing®" showed that section of the fifth nerve as well 
as of the cervical roots produced a complete anesthesia of the cor- 
responding fields which were mutually complementary; that is with 
the methods available at that time. In the monkey, however, 
Sherrington®® was able to demonstrate a . considereible cervico- 
trigeminal overlap, using his method of residual sensibility. The 
situation is complicated still further by Dandy’s® claim that by 
cutting four-fifths of the trigeminal root close to the medulla touch 
sensation may -be largely preserved over the face though sensation 
of pain is lost. 

Although all these problems urgently required solution, no attempt 
has been made in the last 20 years to attack them with the tools of 
contemporary neurophysiology. 

The material presented here was based on 50 patients suffering 
from major trigeminal neuralgia. They were examined repeatedly 
on the normal and abnormal sides and on the lattc;r both before and 
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after subtotal^ resection of the trigeminal sensory root ivith v. Frey’s 
graduated hairs and thorns and ITcad’s algesimeter. In addition, 
threshold and excitation time to electrical stimulation were de- 
termined both for touch sensations (described as similar to a knock) 
and for short pain sensations. Condenser discharges and electrodes 
of 1 or oHO mm. diameter were employed. The smaller electrode 
was applied directly on the touch or pain points. With the latter, 
513 determinations of the threshold and 929 of the excitation time 
provide sufficient material for statistical treatment. Ten normal 
persons served as additional controls. 

Two factors hindered the evaluation of this large mass of material. 
Although the surgeon attempts to divide just those fillers of the 
trigeminal root tliat supply the acliing portion of tlie face, there is 
no accurate Avay of knowing whether he may not have destroyed a 
greater or lesser number of fillers in a given patient. The other 
source of perplexity is connected with the oliservation that even 
in normal individuals the threshold readings of adjacent touch 
points within a 1 sq. cm. area of the same peripheral division varies 
from 1 to 0 milliamperes during an examination. 

For these reasons, I preferred to disregard single patients for the 
time being and to treat my material collectively with mathematical- 
methods, hoping to find a common denominator. Frequency curves 
were drawn, plotting the threshold values of touch points on the 
abscissa against the number of incidences on the ordinate. The 
first graph (Fig. 1) shows the figures resulting from electrical stimu- 
lation of the touch points within an area of 4 sq. cm. in the second 
division of the fifth nerve on the, normal side of a person suffering 
from trigeminal neuralgia. Figure 2 represents the aggregation of 
values from all three trigeminal divisions in 10 normal individuals. 
Both these curves are similar in their general characteristics. They 
show two maxima, one between 15 and 20 volts, the other between 
40 and 45 volts. The corrected standard deviations for the mean 
values of 17.5v and 41 .3v are 6.9 and 7.1 respectively, with a 
significant difference between the two coefficients of variation. The 
frequency relation betiveen the incidence of these two A-alues is 
approximately 1 ; 1 in the first and second division of the fifth nerve, 
but 1 : 2 in the medial portion of the third division, and 1 ; 3 in its 
external part. 

At first glance the presence of two maxima seems astonishing but 
this is not entirely unprecedented. Franz® examined the face of 
normal persons with v. Frey’s hairs and fomid that 50 % of the touch 
points were detectable with hairs of 0.081 gm. while the rest required 
0.24 gm. for detection. I resorted to this method to find out whether 
the above mentioned distribution of touch points could be confirmed 
in single persons. Not more than 4 persons were aA’ailable for studj', 
on whom the result could be considered reliable. Itching and after- 
sensations in a short time became so disturbing that they often 
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prevented a certain discrimination l^etween the real sensation and 
the associated dysesthesias. In these 4 persons one-lialf of the touch 
points were elicited with hairs of | gni./mm.“ the other half with hairs 
of 1 gm./mm.- over the forehead and cheek, while over the medial 
portion of the third division the ratio was 1 to 2, and over its 
lateral part 1 to^ 5. 

These examinations suggest that the touch points of the face have 
no uniform threshold, but that the majority fall into two groups, 
one with electrical threshold of 1.5 ma and 15 volts and the other 


No of 



No of 
tnctdenccs 



Volts-^^ SO 30 40 so 60 ?0 60 90 100 


Figs. 1 to 4. — Frequency curves of rheobases of the first knocking sensation before 
and after subtotal retrogasserian neurotomy. 

Fig. 1.— From the normal side of the face of a patient with trigeminal neuralgia. 

Fig. 2. — From 10 normal persons. 

Fig. 3. — From the pathologic side of the face of the same person as in Fig. 1 after 
subtotal retrogasserian neurotomy. 

Fig. 4. — Postoperative mean values of 53 persons after subtotal retrogasserian 
neurotomy. Figs. 3 and 4 show the loss of the first peak of the frequency curve after 
subtotal section of the fifth nerve root. 


with one of 3.5 ma and 40 volts. These findings are constant 
whether one examines a single division of the fifth nerve or the whole 
face, wheflier a single person or a group of persons. However, the 
two kinds of touch points are equallj'^ distributed only in the area of 
the first and second trigeminal divisions, whereas the number of 
points with higher threshold increases as we approach the outer .part 
of the third division and the cervical segments. 

From the data it appears that the higher values are more fre- 
quently found in the sensory areas where branches of cervical nerves 
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lire likely to he most mimeroiis while the lower viiiues are largely 
emifiiied to the trigeminal sj-stem. If this hypothesis should hold 
true, the frccfucncy curves, after section of the fifth nerve, should 
lose their first jicak. This is found to be the case. Pigurc 3 shows 
the postoperative frequency curve of the same patient whose pre- 
operatii'c cun-e was given in Figure 1. Figure 1 represents the 
normal side. How’ever, the abnormal side was not significantly 
diflereut before operation. Figure 4 corresponds to Figure 2 and 
depicts^ the frequency of incidence of 53 postoperative threshold 
determinations in a number of patients. Both these curves plainly 
show that the maximum at lav has disappeared while the maxiimnn 
around 4Uv is still jircsent. 


Noof incidences 



Flo. .5.— Froqiioiioy curves of the cliron.ixio of touch sensation before ( ) 

and after ( ) subtot.nl rotrognsserian neurotomy. Loss of tlio first peak of the 

frequency curve after operation. 

Accordingly, the touch points with a low mechanical threshold 
always disappear after subtotal section of the fifth nerve root, while 
those with a threshold of 1 gm./mm." and more are present as a rule. 

Briefly, there are iwo sets of iovch -poinis in the face, distributed in a 
definite mutual relation per square centimeter within the area of the 
three trigeminal divisions. One set has a mechanical irritability of 
I gm./sq. mm. and a corresponding rbeobase of 15v, the second has a 
threshold of 1 gm./sq. mm. and rheobase of 40v, central mean value, 
respectively. After siibtoial section of the fifth nerve root, the first 
group has more or less disappeared while the second remains wialtered. 

Turning from the mechanical and electrical tlu'eshold to the time 
factor of touch sensation, we find again the double peaked frequency 
curve (Fig. 5). The central mean of the two maxima is situated at 
0.2 milliseconds and 0.4 milliseconds, respectively, in normal per- 
sons. After subtotal retrogasserian neurotomy, the figures at 
0.2 milliseconds disappear, the values around 0.4 milliseconds remain 
and a new- maximum appears at O.G milliseconds. This inay mean 
a shift of the two maxima to the right. Or we may assunie that 
those touch fibers which have escaped the section changed their 
chronaxie from 0.2 milliseconds to 0.6 milliseconds. One factor 
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definitely stands ont, tlie inaxiinum at 0.2 milliseconds has dis- 
appeared after root section as did the threshold values at 15v. 

This is not so with pain sensations. The frequency curve of the 
time factor to a sharp sensation in normal persons has only one 
maximum. The central mean is found around 1.2 milliseconds in 
the distribution of the fifth nerve proper, and at 2.4 milliseconds in 
the lateral region of the third division where it borders on the 
cervical segments. After retrogasserian neurotomy these figures 
go up to 0.4 milliseconds and 0.8 milliseconds, respectively, at the 
points where pain sensations are preserved. 

The greater uniformity of the irritability of the pain points in the 
normal face is also confirmed by their mechanical threshold. Thorns 
applied with | gm. are adequate to stimulate 75% of all pain points 
in the areas of the first and second divisions of the trigeminal ner^^e 
and over the chin, 50% in the medial portion of the third division, 
and 20% in its lateral part. The remainder required | gm. 

The marked difference in the behavior of touch and pain sensa- 
tion in the face following subtotal division of the trigeminal root is 
illustrated by the frequency of a total loss of each of the two sensa- 
tions. Not more than 25% of our patients showed complete loss of 
touch sensation, but 77% loss of pain sensation in the second and 
third divisions. In other words: 

1. In the region affected by tlie neurotomy, painful sensations 
cannot be elicited in about three-fourths of the examined patients, either 
mechanically or bj* currents of 25 ma and 250v. If a threshold 
exists, pain could not be produced unless electrical stimulation 
exceeded | second duration. 

2. The freque7icy of a total loss of time excitability to a sharp sensa- 
tion is 50% greater than to a knocking sensation. 

The clearest conception of the irritability of the sensory nerve 
fibers in the face in normal and neuralgic indiyiduals as well as in 
persons after subtotal retrogasserian neurotomy, will be gained from 
surveying Table 1. The figures in this table indicate the quantity 
of electricity in microcoulomhs required to produce a touch or pain 
sensation. The table shows that trigeminal neuralgia barely changes 
the irritability of the touch points while the irritability of the pain 
' points is decreased in the most frequently attacked second and third 
division. The adjacent areas of the major auricular nerve are 
hyperalgesic. After subtotal root section a considerably greater 
stimulus is necessary to produce a touch, and a pain sensation in the 
preserved sensory end organs. The fact that in this instance the 
larger electrode requires comparatively more current than the 
punctiform electrode — because of the smaller number of lines of 
force per sense organ— suggests that we are dealing with an abso- 
lute loss of pain points— penesthesia— in addition to an increase of 
threshold in those points where sensation is preserved— hypalgesia. 

Examination with graduated thorns confirm this assumption. An 

% 
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aitcnmtc hyjiotiicsis to a.chinigc in tJiresliold is that after operation 
only those jioiiits Avliich originally had a high threshold retain their 
sensitivity. 

Table 1.— Tan Quaxtitv of Ei.Kcrnicm- in ^rlcnocouI,oMns Requiueb to Pro- 

■ ituc'E A .Sensation. 


'foiyli- Fain. 
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20 
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30 
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10 
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39 

.S2 

200 

100 

1000 


It has been explained above that after extirpation of the Gasserian 
ganglion a certain degree of tactile sensibility may be preser^’ed. 
Conversely, we have examined patients in whom no sensitivity has 
returned for a longer period in the medial part of tlie face after a 
section of the fifth nerve root which was intended to be subtotal. 
The varying size of the comiJletely anesthetic area seems to coincide 
with tlie extent of the beard free space. The assumption that 
tactile fibers from the lower part of the face, showing the functional 
characteristics of cer\dcal filaments, may run over the fifth nerve is 
consistent with the anatomic facts. 

I shall demonstrate elsewhere that the comparison of the healthy 
with the neuralgic side of the face in a patient with trigeminal 
neuralgia may occasionally show quantitative deficiencies in sensi- 
tivity, helpful in the problems of differential diagnosis. The small 
deviation from the normal in sensitivity over the neuralgic side of the 
face in a statistical treatment of the figures found in a large group 
of patients suggests, in my opinion, that a quantitatke change of 
^ensibiKii/~imp\ymg a lesion of the trigeminal nerve and its gang- 
lion'—fa a co7itrib7ifory rather than an essential factor in the mechanism 
e}f nenraigia of the face. 

Summary. 1. The normal sensibility of the face was tested in 
10 normal subjects and in 50 patients with unilateral trigeminal 
neuralgia. In the latter, tests were also made on the pathologic 
side both before and after subtotal section of the fifth nerve root 
Five hundred and thirteen electrical determinations of threshold 
-and 929 of excitation time both for touch and pain sensation were 
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treated with statistical methods. In addition, tests were made 
with graduated hairs and thorns. 

2. Frequency cuiA’^es, in which the threshold values of the touch 
points in volts are plotted against the number of incidences, show 
two maxima, the one at 15v, the other at 40v. After section of the 
fifth nerve root, the maximum at 15v disappears while the maximum 
at 40v remains unchanged. 

3. Frequency curves of the time factor of touch sensations show 
a similar two-humped ‘curve. The first of these two peaks dis- 
appears after section of the fifth nerve root. 

4. The two sets of touch points are distributed in a definite 
mutual relation per square centimeter in the three areas supplied by 
the trigeminal divisions. Their ratios are 1 : 1 in those of first and 
second division; 1;2 in the medial area supplied by the third divi- 
sion, and 1 : 3 in the lateral part. 

5. It is inferred from these observations that the touch points 
having a low mechanical and electrical threshold and a low time 
factor are innervated by the fifth nerve, those having high values 
are supplied by the cervical segments, while the pain points are 
supplied by the fifth nerve only. 

6. The cervical segments overlap with their touch fibers the 
territory of the fifth nerve in the face with the exception of its most 
medial region. 

7. The frequency curve of the time factor to painful stimuli has 
only one maximum. The majority if not all pain points within the 
area of the fifth nerve proper seem to be supplied by the fifth nerve. 
After retrogasserian neurotomy 75% of all patients suffer a complete 
loss of pain sensation, but only 25% a complete loss of touch sensi- 
bility. 

8. In patients with trigeminal neuralgia the irritability of touch 
points over the neuralgic side of the face is not changed, the irrita- 
bility of the pain points is slightly decreased. A quantitative change 
of sensibility in the face seems not to be an essential factor in the 
mechanism of neuralgia of the face. The peripheral nerve and its 
ganglion, therefore, are probably not the chief location of the lesion 
in trigeminal neuralgia. 

9. The disturbance of sensibility after subtotal section of the 
fifth nerve root is characterized by a complete disappearance of 
some pain points— penalgesia. Those points that remain show a 
high threshold— hypalgesia. Either their threshold has been raised 
or only those points of abnormally high threshold have survived. 
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PATHOLOGIC CONSIDERATIONS OF THE THORACIC DUCT.* 


By IIichahi) N, Wa.siiburn, M.I)., 

FEPtOW I.V .MEDICI.VE, TItE .M.WO rOUND.VTIOX, noCIlESTEK, MIXN. 


The thoracic duct lias received comparatively little attention in 
tlie American literature. This, probably, is attributable to the 
rarity of conditions affecting it, its inaccessibility anatomically, and 
lack of interest in investigating its relation to disease in luiman 
beings. This study ivas undertaken to determine the incidence and 
type of conditions ivhich affect it. 

Methods of Study. Tiic material on wln'cli tliis study is based was de- 
rived from 119 consecutive necropsies performed at The Mayo Clinic in 
1937 and from reports of necropsies during tlie period 1929 to 1937. From 
the latter source, 3 cases of disease of the thoracic duct were selected be- 
cause histologic sections or gross specimens were preserved and available 
for examination. 

Tiie thoracic duct was approached from the thoracic aspect of the struc- 
ture above tlie diaphragni. It was isolated, followed downward from the 
thorax, the cisterna chyli identified when possible, and the principal trunks 
emptying into the duct were dissected free. Any closelj' adherent l.mph 
nodes were dissected out together with the trunks and cisterna chj’li and 
were included in the structures removed. In most cases, it was impossible 
to follow the duct through the thorax and neck to the junction with the 
venous angle owing to limitation of the necropsy incision in the neck. It 
was followed as far cephalad as possible and was remolded as a whole. In- 
jection of the duct was not carried out owing to the delicacy of the wall in 
fresh tissue, and because injection would force out material such as 
carcinomatous cells, blood, or other cellular structures which would bs ot 
interest in a stiidj’’ of this tj'pe. In most cases, as much as possible of the 
surrounding fibrous and adipose tissue was included in the dissection in 
order to make larger blocks for imbedding and cutting, and to mclude inter- 
esting lymph nodes or inflammatorj' tissue in the periductal structures. 

After removal, the duct ivas placed in 10% fonnalin for 24 hours betore 
blocks were cut for histologic sections. Representative cross-sections ^'6ic 
cut from various levels, of the cisterna chyli and thoracic emet, imbeaueu 
in paraffin, cut, and stained until hematox 3 ''lin and ebsm. Gram stains oi 
the tissues were made when indicated. 


Report of Cases and Findings at Necropsy. The following 12 rases 
were found in which there was involvement of the thoracic duct 
by a pathologic process. In Cases 1, 2, and 3, suppuration of the 

* Abridgment of thesis submitted to the Faculty of the Graduate School ‘be 
University of Minnesota in partial fulfillment of the requirements for the de„r 
M.S. in Medicine. 
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thoracic duct and cistcrna chyli were discovered at necropsy. In 
Cases 4, 5, G, 7, and 8, carcinoma was found involving the cisterna 
chyli or thoracic duct. In Cases 9, 10, and 11, thrombosis of blood 
was found in the duct, and in Case 12, perilymphangitis of the 
thoracic portion of the duct was found. 

Case 1. The patient was a white man, aged 30. The chief complaints 
were diarrhea, occasionally bloody, for 1 year; loss of weight and strength 
during the last 6 months; nocturnal edema of the ankles for the past 3 or 
4 weeks. Examination at home revealed diffuse polyposis of the colon. 
Examination at the clinic confirmed this diagnosis and roentgenologic 
examination revealed a filling defect suggestive of carcinoma in the descend- 
ing portion of the colon. There were cardiac findings suggestive of bacterial 
endocarditis and repeated blood cultures revealed hemolytic streptococci. 
The patient’s course in the hospital was marked by a septic type of fever, 
a stuporous and irrational mental condition, and a steadily downhill course. 
Death occurred on the 17th day after admission. 

Findings at Necropsij. At necropsy, the significant findings were poly- 
posis of the colon with carcinomatous change, ulcerative vegetative endo- 
carditis of the mitral and aortic valves, acute diffuse nephritis, multiple 
infarcts of the spleen and kidneys, multiple abscesses of the cardiac muscle, 
multiple infarcts and abscesses, of the brain, infarcts of the lungs, and mul- 
tiple abscesses of the periaortic lymph nodes. The thoracic duct and cis- 
terna chyli were markedly dilated, reddish-yellow in color, and surrounded 
by large, red, soft lymph nodes. The cisterna measured 2.5 cm. in diameter. 
The thoracic duct varied in diameter throughout its course, ranging from 
1 to 0.5 cm. The duct entered the left subclavian vein at the junction 
of that vein with the left internal jugular. On cutting through the cisterna 
after fixation in formalin for 24 hours, a yellowish-pink material, semiliquid 
in consistency, coiled out. There were several enlarged lymph nodes adher- 

■ ent to the cisterna and its large trunks. Histologic sections of the cisterna 
revealed the following: the walls were infiltrated with neutrophils and there 
was marked degeneration and narrowing of the muscularis. The endothe- 
lial lining was indistinct. The lumen was occupied by a mass of fibrin, 
leukocytes, and endothelial cells. At one point, the thrombus and wall of 
the cisterna chyli were intimately associated by means of fresh fibrous 
connective tissue. There was marked leukocytic infiltration of the sur- 
rounding connective tissue. A lymph node adjacent to the cisterna con- 
tained several nodules of metastatic carcinomatous cells. The lymphoid 
tissue of the nodes was hyperplastic. Sections made through the cervical 
portion of the thoracic duct revealed the same picture of thrombosis and 
suppuration. Gram stains of the sections disclosed Gram-positive cocci 
in short chains resembling ’streptococci (Fig. 1). 

This patient died of sepsis incident upon bacterial endocarditis 
with multiple infarction of almost every organ in his body. In addi- 
tion, he had polyposis of the colon with carcinomatous change in 
several regions which probably antedated the bacterial endocarditis. 
There were abscesses in the periaortic nodes and these nodes drain 
directly into the radicles of the cisterna chyli; it is possible that the 

■ source of infection in the thoracic duct was the abscessed nodes. 
The lymphatics of the colon drain to the, mesenteric and, thence, 
to the periaortic or lumbar nodes. Ulceration and formation of 
abscess in polyps or carcinomas of the colon are not uncommon and 
this condition might have served as the original focus of infection 
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leatliiig to siij)puratioii in the tlioracic duct. From -the duct, the 
organisms pass readily into the blood stream and it is probable that 
this was the ro\itc of infection leading to vegetations on the valves 
of the lieart. 

Case 2. ^ The patient was a wiiite man, aged .50. The cliief complaints 
were pjTO.si.s and eructation for 5 yeans, cramping pain across tlie upper 
abdomen for 2 yeans, and fever, night .sweats, nausea, vomiting, and pain 
in tile urnbiHcal region for tlie jxast 5 week.s. E.vamination revealed moder- 
ate emaciation, jaundice, and enlargement of the liver. Laboratorj' studies 
disclosed sugar in the urine, elevation of the serum bilirubin, and a non- 
functioning gall bladder was discovered by cholecystography. He was 
admitted to the hospital at once and his course there was marked by severe 
chills and fever, progressive elevation of the blood urea, a decreasing urinarj' 
output, and, terminally, cyanosis and coma. Death occurred before sur- 
gical relief could be attempted. 

Necropsy. Necropsy revealed carcinoma of the head of the pancreas 
^vith necrosis and formation of .abscess. There was a fistulous communica- 
tion between the pryicrcas and duodenum and between the pancreas and 
common bile duct, multiple abscesses of the periaortic hanph nodes and 
thoracic duct, and marked bilateral pyelonephritis. Tiie wall of the cis- 
terna clndi and lower jrortion of the thoracic duct was necrotic. Histologic 
sections of the cisterna and duct revealed marked necrosis of the wall, 
infiltration of the surrounding tis.sucs by neutrophils, and the endothelial 
lining of the duct was replaced by masses of bacteria which stained deep blue 
with hcmatoxjdin. 


The source of infection, in this case, was an abscess and necrosis 
of the pancreas with involvement of the periaortic lymph nodes. 
These nodes, in turn, led to infection of the thoracic duct. Blood 
cultures were not taken, but it is likely that they would have been 
positive because the thoracic duct was not occluded and organisms 
had ready access to the general circulation. 


Case 3. The patient was a white jnan, aged 51. The cliief complamts 
were epigastric pain and distress after meals for 35 years. These sjuuptoms 
began after the swallowing of lye. They were relieved bj’^ soda or imlk. 
The last episode of distress began 3 weeks before admission to the clmic 
and was not -relieved by alkali or milk. Examination revealed moderate 
epigastric tenderness and marked anemia. Surgical exploration after prepa- 
ration of the patient disclosed a subacute perforating ulcer m the p 3 ’Ionis 
for wliich posterior gastro-enterostomj'’ was performed. The postoperative 
course was stormj', marked bj*^ bilateral bronchopneumoma and pleura 
effusion. There was progressive failure and death occurred on the lUtn 


.postoperative daj% , 

-Necropsy. At necrops 3 ’^, there was found edema of the lungs and broncho- 
pneumonia. The onli^ other finding of significance was chrome suppuration 
of the thoracic duct and cisterna ch 3 F. There was a small abscess in one 
of the periaortic lymph nodes. There was pus in the cisterna, in its large 
branches, and in the thoracic duct throughout its course. The tissue sur- 
rounding the duct was indurated and there was ewdence of inflammation. 
Histologic examination of the thoracic duct revealed necrosis and leukoc 3 ic 
infiltration of the wall of the organ and the lumen was fflled mth 
pliils The surrounding areolar tissue also was infiltrated with leuhoc 3 ne 

(Fig.‘2). 

In this case, as well as in the 2 previously reported, suppuration 
of tlie cisterna clndi and thoracic duct was associated wuth forma- 
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tion of abscess in the periaortic lymph nodes which -drain directly 
into the cisterna chyli by way of the large lymphatic trunks. It is 
likely that, in this case, infection followed surgical operation and 
led to formation of abscess in the periaortic node. From the abscess 
in the node, infection spread through the lymphatic trunks to the 
cisterna chyli and thoracic duct and from the general circulation 
affected the lungs, thus leading to pneumonia. 

Case 4. The patient was a white woman, aged 65. The chief complaint 
was of a tender nodule in the right breast with redness of the overlying skin, 
first noticed 10 months previously. Seven months previous to coming to 
the clinic, intensive deep Roentgen therapy was given. Cough developed 
during the course of these treatments, but disappeared in 2 months. For 
the preceding 3 months a small, painful mass had been present over the 
right second costosternal junction. Examination revealed dimpling and 
.slight retraction of the nipple of the right breast and there was a firm mass 
3 by 5 cm. in extent beneath the skin in the upper outer quadrant. The 
right axillary nodes were enlarged and there was a tender mass near the 
right second costosternal junction. Roentgenologic examination of the 
chest disclosed old fibrous tuberculosis with cavitation in the right upper 
lobe with extension to the right lower lobe. There was no metastasis evident 
in the thorax. Radical amputation of the right breast was performed. On 
the 14th postoperative day cough and dyspnea developed. Roentgenologic 
examination of the thorax at the bedside gave evidence of fluid on the right 
side and evidence of carcinomatous metastasis in the right hilus. Aspiration 
of fluid from the right pleural cavity controlled the effusion. The fluid was 
brown in color, cultures were negative, and cytologic examination revealed 
no carcinomatous cells. The patient gradually failed and there was increas- 
ing dyspnea and elevation of the pulse rate. Death occurred 53 days after 
operation. 

Necropsy. At necropsy there was found hemothorax on the right side, 
acute seropurulent pericarditis, residual carcinoma in the anterior part 
of the mediastinum and in the first and second ribs on the right, in the left 
axillary nodes and hilus of the right lung. The cisterna chyli and thoracic 
duct appeared normal grossly, but the surrounding connective tissue in 
the thoracic portion was indurated and hemorrhagic. Sections through 
the thoracic portion of the duct revealed carcinomatous cells invading the 
wall and appearing as nests of cells in the muscularis (Fig. 3). 

This patient gave evidence of extensive carcinoma of the medias- 
tinal structures secondary to carcinoma of the ‘breast. The malig- 
nant process had spread through the pleura to invade the retro- 
pleural tissues and the thoracic duct was involved by direct extension. 

Case 5. The patient was a white man, aged 77. The chief complaints 
were recurrent epigastric distress 1 to 2 hours postprandially, occurring 
at intervals for the part 20 years. For 5 months there had been progressive 
anorexia and loss of 45 pounds. For the past 3 weeks vomiting of coffee- 
ground material after meals had occurred. Examination revealed a palpable 
mass in the right upper quadrant of the abdomen below an enlarged liver. 
Roentgenologic examination of the stomach disclosed an obstructing lesion 
at the outlet of the stomach. On surgical exploration tliis mass was found 
to be an inoperable carcinoma situated at the p 3 doric end of the stomach 
and had perforated into the pancreas and liver. On the 5th day, post- 
operatively, there appeared signs of bronchopneumonia. His condition 
became progi’essivelj’^ worse and death occurred on the 6th postoperative 
day. 
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Necropsy. At necrojisy tliere was found carciiionia of tlie gall bladder 
with obstruction of the pylorus, invasion of the liver, and metastasis to the 
liver, regional lymph nodes, and hepatic flexure of the colon. There was 
extensive bronchopneumonia and beginning empyema. The thoracic duct 
and cisterna chyli were not grosslj' affected, but histologic examination 
of the cisterna chyli and abdominal portion of the thoracic duct revealed 
carcinomatous cells invading the wall of the cisterna and replacing the endo- 
thelial lining of that vessel. There were masses of carcinomatous cells in 
the lumen of the cisterna not attached to the wall. 

Case 6. The patient was a white man, aged 64. On admission to the 
clinic the diagnosis of carcinoma of the stomach was made. His condition 
was verj' poor and he was hospitalized at once. Before any examinations 
could be carried out he went into shock and died suddenly. 

Necropsy. At necropsy there was found carcinoma of the stomach with 
metastasis to the liver, periaortic Ijunph nodes, and nodes surrounding 
the cisterna chyli. No cause was found for his sudden collapse and death. 
The thoracic duct was completely obstructed by the enlarged Ijnnph nodes 
compressing it and there was 1000 cc. of chylous fluid in the peritoneal 
cavity. Histologic examination of the cisterna chyli and thoracic duct 
revealed no invasion of these vessels, but one of the large trunks adjacent 
to a carcinomatous Ij-mph node was infiltrated by carcinoma which had 
rejflaced the endothelium. 

In the last 2 cases, carcinoma had invaded the lymphatic vessels 
and had formed an epithelial lining of high columnar cells replacing 
the normal fiat endothelium. In addition, the abdominal portion 
of the duct and the cisterna were encroached upon to the extent 
that the flow of lymph was obstructed and chylous ascites developed. 

Case 7. The patient was a white man, aged 64. Tire chief complaints 
were loss of weight, pain in the epigastrium, and vomiting of the obstructive 
type. Examination disclosed marked emaciation and enlargement of the 
liver. Roentgenologic examination of the stomach gave evidence of an 
obstructing lesion at the pylorus. At surgical ex-ploration, there was found 
carcinoma of the pylorus vith metastasis to the liver and regional Ijanph 
nodes. The patient died suddenl}' on the 2d postoperative day, of pul- 
monarj’^ emboh'sm. 

Necropsy. At necropsy, the diagnosis of pulmonarj’ embolism was con- 
firmed; the iliac A'^eins AA-ere thrombosed and, apparently, serried as the 
source of embolism. There Avas extenswe carcinoma of the pylorus Avith 


Legends for Figs. 1, 2, 3 .and 4. 

.Fig. 1. — (Case 1.) The wall of the thoracic duct in the upper mediastinum is 
infiltrated with leukocytes and the lumen is occupied by a thrombus of fibrin and 
leukocytes. Broum Gram stains reveal Gram-positive cocci in chains in the thrombus. 
There is considerable reaction in the periductal tissues, manifested by leukocytic 
infiltration.. (X 21.) 

Fig. 2. — (Case 3.) The rvall of the thoracic duct is markedly thickened by replace- 
ment of muscle by fibrous tissue and there is neutrophilic infiltration of the wall. 
The lumen is occupied by a canalized thrombus consisting, of necrotic dfibris, fibrin, 
leukocytes and bacteria. The periductal connective tissue shares in the chronic 
inflammatory process. (X 25.) 

Fig. 3. — (Case 4.) A large Ijunphatic trunk adjacent to the cisterna chyli shows 
carcinomatous invasion of its w.all. The carcinomatous cells stain deeply and stand 
but from the surrounding muscular tissue. (X 85.) 

Fig. 4. — (Case 10.) This section was taken from the thoracic duct in the upper 
mediastinum and shows the thoracic duct occupied by a fresh thrombus similar to 
that seen in the cisterna chyli in Fig. 2. The lymph node adjacent to the duct shows 
Hodgkin’s disease. (X 24.) 
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metastasis to the regional lymph nodes, liver, and thoracic duct. There was 
extensive infiltration of the periductal tissues also, but no sign of obstruc- 
tion was present. Histologic examination of the duct disclosed infiltration 
of the wall with carcinoma and almost complete obliteration of the lumen. 

This patient, in spite of marked obstruction of the lumen both' 
from within and without, had no signs of lymphatic .stasis. It is 
likely that there was adequate collateral circulation of lymph and 
anomalous connections Avith the A’^enous sj^stem so that chylous 
effusion Avas prevented. 

Case 8. The patient was a AA'hite Avoman, aged 68. The chief complaints 
Avere of recurrent attacks of severe right upper quadrant pain projected 
toAvard the intrascapular region, jaundice for the past 2 Aveeks, and fever 
at high as 102° F. (38.8° C.). Examination revealed mild icterus and a 
palpable mass in the right upper quadrant of the abdomen. Roentgeno- 
logic examination gave negative results except for elevation of the right 
leaf of the diaphragm. At surgical exploration, there Avas found metastatic 
carcinoma of the liver and multiple calculi in the gall bladder. The patient 
did Avell until the 12th postoperative day Avhen signs of fluid Avere discovered 
in both pleural cavities. Despite repeated aspiration of the fluid there Avas 
steady failure and death occurred on the 31st postoperative day. 

Necropsy. Necropsy revealed carcinoma of the tail of the pancreas Avith 
metastasis to the liver, lungs, diaphragm, lymph nodes, and heart. There 
Avas a thrombus composed of a mass of tumor in the hepatic vein. The 
gall bladder Avas chronically infected and filled with calculi. The cisterna 
chyli and thoracic duct were grossly normal, but histologic examination 
of the cisterna revealed a minute collection of carcinomatous cells in the 
lumen. The Avails of the cisterna Avere not affected by the malignant 
process. 

In this case the only carcinoma found in the thoracic duct was a 
small'embolus in the lumen. It is possible that qarcinoma may be 
disseminated in this Avay to reach the heart and lungs, although, in 
this case, carcinoma in the hepatic vein appeared to be the more 
likely explanation of spread from the abdominal cavity. 

Case 9. The patient Avas a white man, aged 44. The chief complaints 
Avere vague abdominal distress for the past 25 years, an episode of marked 
Aveakness diagnosed as anemia 5 Aveeks before admission to the clinic, fol- 
loAved in a few days by severe pain in the right loAver quadrant of the abdo- 
men, severe diarrliea for the past 2 weeks, accompanied by the passage of 
dark blood, and fever daily for the past 2 Aveeks. Examination disclosed 
a firm, nodular mass in the right lower quadrant of the abdomen. Roent- 
genologic examination gave evidence of signs of ulcerative ileitis AAUth a 
granulomatous formation and the presence of a large mass extrinsic to the 
cecum. At surgical exploration, the terminal ileum, ascending colon, and 
part of the transverse colon Avere resected for ulcerated, annular, perforated 
carcinoma of the cecum Avith involvement of the regional lymph nodes and 
right ureter. The postoperative course Avas remarkably good for 8 days 
AAdien jejunostom 3 ’- had to be performed because of ileus. The folloAving daj’-, 
intermittent hemorrhages from the large boAA’el began and death occurred 
on the 11th day postoperatively. 

Necropsy. At necropsj’^, there Avas found retrojAeritoneal hemorrhage, 
resolving fibrinous peritonitis, and right hydronephrosis. The cisterna 
chjdi and thoracic duct appeared normal, grossl 3 \ Histologic examination 
of sections taken through the cisterna revealed a large, fresh tlrrombus 
Avith Ijmiphocytes scattered about occup3dng the lumen of the cisterna. 



AVASintTiUK: THOKACIC DUCT 




Why hlood should occupy the cistcrna aud thoracic duct is diffi- 
cxiit to explain by anatomic dissection. It may be that retroperi- 
toneal hemorrhage with efiusion of blood into the lymph spaces 
and vessels causes a flow of blood through normal lymph-bearing 
trunks into the cisterna where thrombosis occurs. 


C.\SE 10. Tlie patient was a white man, aged 25, Tlie cliief complaints 
wore of chills and fever intermittently for the past 3 month.s. In the past 
2 years, he Iiad experienced ijneumonia and empyema and, 7 months before 
admis.rion to the clinic, he had “flu” and diarrhea for 2 weeks. Four months 
jiroviously, he had pneumonia from which he recovered in 2 or 3 weeks, 
but shortly thereafter cliills and fever occurred and had persisted. Exami- 
nation revealed marked emaciation and pallor. There was a harsh systolic 
murmur over the base of the heart. The spleen was markedly enlarged, 
Tlie concentration of hemoglobin was 4.5 gm. per 100 cc. of blood. Tlie 
erythrocytes numbered 2,000,000 and the leukocytes 1200 per c.mm. The 
percentages of various types of leukocytes were as follows: Ijonphocytes 58, 
monocytes 2.5, and neutrophils 39.5. There were few signs of toxicity in 
the neutrojdiils, no immaturity, and good regeneration of erythrocjdes. 
Rcjieated studies of the blood showed retieulo-endothelial cells on one 
occasion. The monocytc.s varied from 2 to 30%, and tlie total number of 
leukocytes from 1200 to 7400 per c.mm. Repeated blood cultures were 
negative, as were agglutination tests for typhoid, paratyphoid. Brucella, 
and tularcnsc. Examinations of the sputum revealed no acid-fast bacilli. 
During his course in the hospital the patient’s temperature ranged from 
101 to 104® F. (38.3 to 40° C.), with a corresponding variation in the 
pulse rate. Blood transfusions and sulphanilaraide were given. Five days 
before death, severe jaundice began and progressed in degree. Death 
occurred on the lOtli da}' after admission to tlie liospital. 

Necropsy. The spleen was found to be markedly enlarged, the weigiit 
being 1700 gin, Tiiere was focal necrosis in the spleen, liver, and Ijunph 
nodes of the mediastinum and abdomen. TJiere was effusion of fluid into 
all the serous cavities. The thoracic duct was slightly dilated, but the 
ci.sterna chyli was markedly enlarged, bluish-red in color, and was filled 
with material of liquid consistency. The diameter of the cisterna chyli was 
1,5 cm. and the trunks emptying into it were dilated to approximately 
four times their normal size. The duct, cisterna, and large branches were 
ligated and removed. Histologic sections revealed the cisterna filled b}' a 
large thrombus of fibrin, erjdhrocj'tes, and brniphocytes. -The trunks were 
also filled with blood. The walls were thinned but no abnorrnahty, such as, 
leukocj'tic or l 3 Tnphoc 3 'tic infiltration, was seen. The adjacent i 3 ’TOph 
nodes revealed Hodgkin’s disease (Fig. 4). 


In this case, as in Case 9, there was tbroinbosts of blood in channels 
which normal!}' carr,v l 3 ’mph. There was no retroperitoneal hemor- 
rhage to account for effusion of blood into l 3 'inph spaces and channels 
and no satisfactor}' e.\'planation is forthcoming to account for it. 
Enlargement of the lii'er, spleen, Ij’mph nodes, or any mass m the 
abdomen which compresses the venous channels could raise venous 
pressure localh' and give rise to a reflux of blood into 13 ’mphatics 
through fortuitous lymphaticovenous communications. 


Case 11. The patient was a white man, aged 61. The chief 
wprp loss of weight during the past 4 months, recurring epigastric distress 
by .S and toSd for fl,a past 3 yeara, pain in tte ep.gaslrmm 



WASHBURN: THORACIC DUCT 


579 


referred into the Ijack, and vomiting of digested blood for the past 3 weeks. 
Examination at the clinic revealed marked emaciation and weakness. 
Roentgenologic examination of the stomach disclosed ulcerating carcinoma 
of the middle third. On gastric analysis, free hydrochloric acid was 36 
and the total acidity was 76. The concentration of hemoglobin was 5.04 
per 100 cc. of blood and the erythrocytes numbered 2,000,000. At surgical 
exploration, partial gastrectomy for carcinoma of the middle third of the 
stomach was carried out. A posterior Polya type of anastomosis was made. 
Partial resection of the transverse mesocolon was necessary because of 
extension of the neoplastic process. On the 1st postoperative day the 
patient suddenly went into shock and died before supportive measures 
could be attempted. 

Necropsij. Necropsy revealed hypertrophy of the heart with dilatation 
of the left ventricle. No residual carcinoma was found. The thoracic duct 
and cisterna chyli were grossly negative, but histologic examination of 
stained sections revealed a recent, trabeculated thrombus containing fibrin, ' 
erythrocytes, and lymphocytes occupying the lumen of the cisterna chyli. 

In this case, shock with a rise of venous pressure occurred before 
death. There was a recent thrombus in the cisterna chyli. It is 
probable that a reflux of blood through lymphaticovenous communi- 
cations along the course of the thoracic duct resulted in the appear- 
ance of blood in the cisterna chyli. Injury to the cisterna in the 
course of a surgical operation is not a likelj' possibility, as it is pro- 
tected well by the muscles of the diaphragm where they originate 
over the lumbar vertebrae. HoAvever, trauma to lymph nodes in 
the mesentery and periaortic region may giA'^e rise to hemorrhage, 
and blood may appear in the lymphatic trunks which empty into 
the cisterna. In this case, either the first or third explanation 
offered is possible to account for blood in the cisterna chyli. 

Case 12. The patient aa^es a Asdiite man, aged 61. The chief complaints 
AA'ere a cough AAuth production of much sputum for the past 4 years, fetid 
breath for 4 years, and marked loss of Aveight. In 1932, the patient had 
"flu” folloAved Ijy thoracic pain, cough, and purulent sputum. A diagnosis 
was made, elseAAdiere, of pulmonary abscess. Three years before, he had 
experienced a pulmonary infection folloAved by hemoptysis and an increase 
in the amount of sputum. Phrenicectomy was carried out elseAvhere. For 
the past 3 years there had been persistent, copious production of sputum and 
frequent hemoptysis. Loss of 52 pounds occurred during the past 4 years. 
Examination at the clinic rcA^ealed emaciation and fetid breath. There was 
transient auricular fibrillation, the fingers and toes Avere clubbed, and 
roentgenoscopic examination of the thorax revealed old fibroid lesions of 
the left apex and almost complete obliteration of the remainder of the lung 
by multiple large caAuties. Bronchoscopy disclosed a deformit}’- of the left 
main bronchus and purulent material filling the bronchus. A biopsy of the 
wall of the bronchus gave eAudence of inflammatory’- material. The sub- 
sequent course Avas steadily doAATihill Avith feA’er and marked prostration. 
He died 7 days after bronchoscopic examination. 

Necropsy. Necropsy revealed bronchiectasis AAuth multiple abscesses 
in the left lung. There aa’es hemorrhage into the bronchial caAuties and 
organized pneumonia in the right loAA'er lobe. The gall bladder contained 
multiple calculi and the Avail Avas chronically inflamed. The thoracic duct 
aboA’^e the diaphragm was surrounded by’- inflammatory^ tissue. Histologic 
examination of sections of the duct taken from this region shoAved lyunpho- 
cydiic infiltration of the periductal tissue and organization of inflammatory’- 
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tibsue m tlio rogioi) llic imiscii)an.s of t))c of tlie dtict did not stiiin 
welJ and the hnnphatic vessels of tlie pcridnctal tissue were filled with 
leukocytes and red blood cells. 


^ In this case there was per51yinp})angiti.s of the thora'cic duct. 
T.he wall of the duct was aficcted and, had the process been more 
acute, suppuration and necrosis iniglit lia^^e taken place. No evi- 
dence of tuberculosis was found in this patient. 

_ Summary. The thoracic duct has been e.vamined in 119 consecu- 
tive autopsies. In tin's group, 8 cases were encountered in which 
the thoracic duct was involved in disease, processes, namelj', 1 case 
of suppuration, 1 of periljTnphangitis. 4 of carcinomatous involve- 
ment, and 2 of thrombosis. In addition, 2 cases of suppuration and 
2 of carcinomatous invoh'cment were reported from necropsies 
performed previous to this study. In the series of 119 cases there 
were 43 difl'erent conditions found to be the primary cause of death. 
In none of 19 cases of peritonitis were tliere signs of inflammation or 
suppuration in the thoracic duct. Of 50 cases of carcinoma in this 
series 4 were associated witli carcinomatous involvement of the 
thoracic duct. 

In this small series, carcinoma and suppurative conditions were 
found to be the commonest conditions affecting the thoracic duct. 
There were only 2 cases of tuberculosis encountered in the series and 
neither of these gave e\'idence of iiu’olvement of the tlioracic duct. 
It lias been usually found that tuberculosis ranks second to car- 
cinoma; the difference is probably due to the special type of cases 
met in this clinic. 


Suppuration in the thoracic duct is rare and it is significant that, 
in the 3 cases reported in this study, all were secondary to suppura- 
tion in the periaortic lymph nodes. The presence of blood in the 
thoracic duct was encountered in many more cases than the 3 
presented in the case reports. It is not uncommon to find bloody in 
the sinuses of lymph nodes. Anatomically, it is easy to conceive 
of its passing from the lymph sinuses to the large trunks emptying 
into the cisterna chyli and thoracic duct. However, from the 
physiologic standpoint, this process would require a considerably 
Iiigher venous pressure tlian usually obtains. It may be that this is 
an agonal process occurring shortly before death in the majority of 
cases. In the cases of thrombosis reported, the clots were well 
formed and, in one, the cisterna was greatly dilated, indicating that 
blood had been present for a longer period than could be accounted 


for by an agonal process. _ 

The relation of the thoracic duct to the pathogenesis of disease 
conditions in the body has been considered in the comments gn'en 
after the case reports. Were the cisterna chyli and thoracic duct 
examined routinely at necropsy in large series of cases, interesting 
conclusions might be drawn as to the spread of disease from one 
part of the body to another through channels other than those 

carrying blood. 
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Handbook on Social Hygiene. Edited by W. Bayard Long, M.D., 
Attending Dermatologist and Director of Dermatology and Syphilis 
Clinics in St. Luke’s Hospital, New York, etc., and Jacob A. Goldberg, 
M.A., Ph.D., F.A.P.H.A., Secretary, Social Hygiene Commttee, New 
. York Tuberculosis and Health Association, and Social Hygiene Council 
of Greater New York. With a Foreword by Edward L. Keyes, M.D., 
Professor Emeritus 'of Clinical Surgery (Urology) in Cornell University 
Medical College, New York. Pp. 442; 62 illustrations. Philadelphia; 
Lea & Febiger, 1938. Pricej $4.00. 

The editors and 17 contributors have made a valiant effort to supply 
medical and interested lay people with a handbook on social hygiene. 
Wlien one realizes the diversified audience aimed at, this book can be looked 
upon as more than a pioneering effort. It is truly a handbook covering 
every phase of the subject. Nowhere else, to the Reviewer’s knowledge, 
is available an authoritative up-to-date compilation in so brief a compass 
of the data on social hygiene such as is here produced. Furthermore, in 
spite of the many contributors, a uniform style of presentation and unan- 
imity of opinion on controversial subjects has been attained. Clarity and 
full understanding of the subject matter is assured for the casual reader by 
excellent concise summaries at the end of most chapters; the more enquiring 
reader is supplied with a rather complete bibliography at the end of each 
chapter. Thus, in a small book of some 400 pages, the editors have pro- 
duced a compendium which is both informative and provocative of further 
study in the important and ever-dynamic subject of social hygiene. 

With no desire to find fault, certain criticisms regarding important 
omissions or non-conventional points of view expressed in this work must 
be pointed out. Outstanding among the omissions are: summary of the 
facts of infectiousness, especially of syphiUs; discussion of relapse or recur- 
rence in syphilis; a specific week-by-week schedule, such as that of the 
Cooperative Clinical Group, for the treatment of early syphilis; and syphilo- 
phobia. It is a little distressing to a modern syphUologist still to have toilet 
seat infections or abortive cure of syphilis, mentioned without a condemna- 
tory note. Syphilis is conceded to be systemic from the start, yet on 
page 43 one reads about secondary syphilis: “The eruption signifies that 
the spirochetes have gained entrance to the blood stream and have been 
carried to all tissues and organs of the body.” Latent syphilis seems to 
be regarded as to some extent synonymous with late s 3 '’philis, since, after a 
careful statement of the necessity for complete study of a latent syphilitic 
jiatient before treatment is instituted, one of the collaborators goes on to 
discuss how treatment should be modified if cardiovascular or kidnej'' com- 
plications are discovered in latent syphilitics. 

Wliile the first visit to a clinic is rated so important in case holding that 
“the majority of patients require no additional follow-up work,” no de- 
tailed account is given any^vhere in this book of the content of the first 
interview with the patient. Furthermore, follow-up by mail which is 
advocated in this handbook, does not in our experience compare at all 
favorably with personal follow-up methods. 

If one ignores such occasional de\dations or omissions, this work deserves 
the attention of physicians, nurses and social workers. It should not, 
however, be used bj’' physicians as a substitute for, more extended works on 
syphilis and gonorrhea. H. B. 
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Cutaneous CANcuit and Piie-cancer. A Practical ^Monograpli. By 
George M. MacKee, M.D., Professor of Clinical Dcnnatologj' and 
Sj-irliilologj^ and Director of Skin and Cancer Unit, New York Post- 
.Graduate Medical School and Hosjjital, Columbia University; and 
Anthony C. Citolearo, M,D., Associate in Dcnnatologj'', Skin and 
Cancer Unit, _New York Post-Graduate Medical School and Hospital, 
Columbia University. "With a Foreword bj' Francis Carter Wood, 
!M.D. Pp. 222; 231 illustrations. New York: The American Journal 
of Cancer, 1937. Price, $3.75. 

This jiractical little, volume discusses the symptomatology, diagnosis, 
etiolog}', pathologj' and treatment of cancer of the skin and the precancerous 
dermatosis. There are 231 excellent illustrations. The photomicrographs 
are exceedingly fine. There are four general sections and a good index. 
A wide varietj' of precancerous lesions are discussed as well as the carci- 
nomas and sarcomas of the skin. The Ijanphoblastomas are briefly re- 
viewed, although the authors acknowledge that “strictly speaking they do 
not belong in the group of carcinomas and sarcomas.” Each section is 
followed by an adequate and well-selected bililiographj’. The monograph 
is not intended as a reference book, but as a manual of undisputed facts. 
This work will receive wide recognition from general practitioners and 
.surgeons as well ns from the author’s colleagues in dermatologj’ as it should. 


Methods of Tissue Culture. By Raymond C. Parker, Ph.D., Associate 
in Experimental Surgery, The Rockefeller Institute for Medical Research, 
New York. With a Foreword by Alexis Carrel, M.D. Pp. 292; 109 
illustrations. New York; Paul B. Hoeber, Inc., 1938. Price, S5.00. 


This book gives the essential details of the basic techniques developed m 
Carrel’s laboratorj'. Many new and highly original methods are described 
which have not before been published, c. g., Colonel Lindbergh's method for 
separating Serum from plasma; others are modifications of techniques 
described in former articles. 

The author’s discussion of the main techniques involved in tissue culture 
work is so detailed and clear that from his descriptions and illustrations a 
beginner could certainl}’- obtain a fairty comprehensive knowledge of the 
subject. He weighs one method of culturing different types of tissue 
against another, points out possible sources of error, recommends workable 
solutions, and on the whole clarifies the most essential problems to be 
encountered. . , • i j * -i 

The greater part of the manual concerns itself with technical details 
which are necessary for thp success of the tissue culture technique. 

The Carrel flask culture method is fullJ^ described and highly recom- 
mended for growing all types of tissue. This method affords a relaUvely 
stable system in which both the effect of the cells on the medium and tM 
effect of the medium on the cells can be studied simultaneously, P, 
of the medium can easily be adjusted by Carrel's technique of gas contro . 
The author prefers the flask method since it is applicable to more ^es o 
experiments and various tissue than any, other method. 

Tissue culture work on tumors has revealed a wealth of mforma 
concerning the nature of ‘the cells themselves, their mahgnancy, , , 
they differ from normal tissue. One of the most important P . , 

which first confronted investigators was whether the tumor cells 
their malignancy in vitro. As a result of experiments performed y ’ 
Lewis, Carrel, and others, it has been proven that the mahgnancy 
cells is not lost even after innumerable transplantations or ma ^ P . S , 
through animals. Just as normal cells retain certain specific 
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properties when cultivated in vfiiro, so tumor cells retain their malignancy 
which “is a permanent characteristic located in the cell itself.” 

Most of the experiments on the propagation of viruses using tissue cul- 
ture techniques have been done very recently. In this book the author 
re\dews the most important work which has been done and is still being 
done in this field. Among such experiments are those on the species 
specificity of viruses, the propagation of viruses with living tissues with- 
out loss of 'virulence, and the vaccination of animals with virus material 
which has been developed not in animals, but in conjunction with tissue 
fragments in culture. 

In summary, the author has analyzed the most important phases of tissue 
culture techniques and has presented clearly the most recent procedure and 
developments in the field. B. L. 


Thoracic Surgery. A Revised and Abridged Edition of Sauerbruch’s 
“ Die Chirurgie der Brustorgane.” By Ferdinand Sauerbruch, Professor 
. of Surgery in the University of Berlin; and Laurence O’Shaughnessy, 
F.R.C.S., Hunterian Professor in the Royal College of Surgeons of 
England; Consulting and Thoracic Surgeon to the British Legion Sana- 
torium, Preston Hall, and to the Nottinghamshire County Council, etc. 
Pp. 394; 215 illustrations and 15 colored plates. Baltimore: William 
Wood & Co., 1937. Price, $13.50. 

This revised and abridged edition of Sauerbruch’s “Die Chirurgie der 
Brustorgane,” which was published in 1918, and again in 1921, 1924, 1928 
and 1930, will be most welcome. O’Shaughnessy has, in his translation 
and abridgment, accomplished something for which surgeons in the 
English-speaking world Wl remain in his debt. It is a volume which can 
be read with profit not only by the thoracic surgeon, but by general surgeon, 
internist and tuberculosis specialist. There are 17 chapters, a bibliography 
and an author and subject index. Lesions of the chest wall are reviewed 
as well as lesions of the pleura, lungs, heart and pericardium, mediastinum, 
esophagus and diaphragm. There is a separate chapter on the “Surgical 
Treatment of Cardiac Ischemia.” The paper, type, composition and illus- 
trations are excellent. Although in many minor points there may be some 
disagreement in methods of treatment, or in special techniques, the volume 
offers the opinion of one of the peers in the field of thoracic surgery. As 
such it will be widely received. No one interested in the surgical problems 
of the thorax can afford to be without it. I. R. 


Therapie der Tuberkulose. Vols. 1 and 2. Herausgegeben von Prof. 
Dr. J. Berberich, Frankfurt, und Dozent Dr. P. Spiro, Davos. Pp. 
845; illustrated, 1 colored plate. Leiden; A. W. Sijthoff’s Uitgei^er- 
smaatschappij, N. V., 1937. Price, Paper, Hfl. 25.00; Bound, Hfl. 28.50. 
In this work methods of therapy are based on present-day knowledge of 
the pathologj'^, bacteriology, immunology and pathogenesis of tuberculosis. 
Authors are a distinguished group of investigators and clinicians predomi- 
nantly continental, but including several workers now in England and 
America. 

The first volume opens with a historical re\dew of therapeutic concepts 
since Laennec. There follow chapters gi\dng detailed consideration to 
bacteriologic and immunologic methods and theories. The chapters on 
the pathoIog 3 '' of tuberculosis emphasize the changes that occur in response 
to various therapeutic measures. The diagnostic uses of tuberculin and 
Roentgen ray are conciselj’’ discussed. The volume is concluded bj^ chap- 
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standard procedures or solutions, as have the purely medical aspects of the 
problem. In presenting this portion of the field the authors have accord- 
ingly seen fit in many instances to express a personal viewpoint which, 
results from their local experience and which, therefore, may not have the 
advantage of wdespread applicability in toto at least. It should not be 
lost sight of, however, that the authors have had as many years of active 
exjierience vdth these problems as have had most health authorities in this 
country, and that their accomplislunents in Massachusetts have brought 
national recognition. N. I., Jr. 


NEW BOOKS. 

The Medical Clinics of North America. Vol. 22, N'o. 4- {Mayo Clinic Number, 
July, 1988). Pp. 360; illustrated. Philadelphia: W. B. Saunders 
Company, 1938. 

The 9 articles of the Symposium on Medical Emergencies will have many 
absorbed readers. Among the 35 authors is a larger number than usual of well 
known names. 

The Vitamins and Their Clinical Applications. A Brief Manual. By 
Prof. Dr. W. Stepp, Director of the 1. Medical Clinic, University of 
Munich; Doz. Dr. Kuhnau, Director of the Municipal Institute for 
Balneologj’- and Metabolism, Wiesbaden, and Dr. H. Schrobder, Asso- 
ciate at the 1. Medical Clinic, University of Munich. Translated by 
Herman A. H. Bovtuan, M.D., Minneapolis, Minn. Pp. 173, with 
separate Index of 28 pages. Milwaukee; The Vitamin Products Com- 
pany, 1938. Price, $4.50. 

The Rheumatic Diseases. A Course of Lectures Arranged by the Medical 
Staff of the St. John Clinic and Institute of Physical Medicine. Edited 
Iw Sir Leonard Hill, M.B., LL.D., F.R.S., Director of Research, St. 
John Clinic and Institute of Physical Medicine and Consultant to the 
Rheumatic Unit at St. Stephen’s Hospital (London County Council), 
and Philip Ellman, M.D., M.R.C.P., Physician to St, John Clinic and 
Institute of Physical Medicine and Consultant Physician to the Rheu- 
matic Unit at St. Stephen’s Hospital (London County Council). With a 
Foreword by Sir Arthur MacNalty, K.C.B., M.D., F.R.C.P., Chief 
Medical Officer to the Ministry of Health. Pp. 270 ; 46 illustrations. 
Baltimore: William Wood & Co., 1938. Price, $4.00. 

Outline of Roentgen Diagnosis. An Orientation in the Basic Principles of 
Diagnosis by the Roentgen Method. By Leo G. Rigler, B.S., M.B., 
M.D., Professor of Radiology, University of Minnesota, Minneapolis. 
Atlas Edition. Pp. 212; 254 illustrations shown in 227 figures presented 
in drawings and reproductions of roentgenograms. (Pigs. 6 to 51 and 
55 to 72 are drawings in an original technic by Jean E. Hirsch.) Price, 

' $6.50. (Also Exclusive Text Edition from which the Atlas of Roentgenol- 
ogy has been omitted, but to which all figure references have been re- 
tained in the text. Price, $3.00.) Philadelphia: J. B. Lippincott Com- 
pany, 1938. 

Pathological Technique. A Practical Manual for Workers in Pathological 
Histology Including Directions for the Performance of Autopsies and 
for Microphotography. By Frank Burr Mallory, A.M., M.D., S.D., 
Consulting Pathologist to the Boston City Hospital, Boston, Mass, 
Pp. 434; 14 illustrations. Philadelphia: W. B. Saunders Company, 
1938. Price, $4.50. 

The Troubled Mind. A Study of Nervous and Mental Illnesses. By C. A. 
Bluemel, M.A., M.D., F.A.C.P., M.R.C.S. (Eng.). Pp. 520. Balti- 
more: The Williams & Wilkins Corapaiw, 1938. Price, $3.50. 
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Experience in the Management of Fractures and Dislocations (Based on an 
Analysis of 4390 Cases). By the Staff of the Fracture Ser\'ice, Massa- 
chusetts General Hospital, Boston, under the General Editorship of 
Philip D. Wilson, M.D., Surgeon-in-Chief, Hospital for Ruptured and 
Crippled, New York; Clinical Professor of Orthopedic Surgery, College 
of Physicians and Surgeons, Columbia University, etc. (23 Contributors). 
Pp. 1036; 1417 illustrations of which 1192 are line tracings of roentgeno- 
grams in case reports. Philadelphia: J. B. Lippincott Company, 1938. 
Price, S15.00. 

Applied Anatomy. Functional and Topographical. By Robert H. 
Miller, M.D., Associate Professor of Anatomj'- in the University of 
Tennessee, College of Medicine, Memphis, etc. Pp. 484; 55 illustrations 
and 16 colored plates, Philadelphia: Lea & Feliiger, 1938. Price, 
86.50. 

XJeher die Beziehungen der Qualiidt des Nahrungseiweisses zum Ablauf des 
Betriebsstoffwechsels. By Adolf Bickel, Professor der Pathologischen 
Ph'ysiologie an der Friedrich-Wilhelms-Universitat in Berlin. Heft 3, 
Schriftenreihe zur Schweizerischen Medizinischen Wochenschrift, Pp. 

' 100. Basel: Benno Schwabe & Co., 1938. Price, Fr. 10. 

The Healing Knife. A Surgeon’s Destiny. By George Sava. Pp. 310, 
New York: Harcourt, Brace & Co., 1938. Price, $2.50. 

NEW EDITIONS. 

Internal Medicine. Its Theory and Practice in Contributions by American 
Authors. Edited by John H. Musser, B.S., M.D., F.A.C.P., Professor 
of Medicine in the Tulane University of Louisiana School of Medicine; 
Senior Visiting Physician to the Charity Hospital, New Orleans, Pp. 
1428; 35 illustrations. Third Edition, thoroughly revised. Philadel- 
phia: Lea & Febiger, 1938. Price, 810.00. 

Oreille Interne. Etude anatomo-pathologique et clinique Technique, 
histologique et experim4ntale. By Ch. Claohe (de Paris).' Pp, 227; 
illustrated. Second Edition. Paris: Editions N. Maloine, 1938. 

A Textbook of Histology. Functional Significance of Cells and Intercellular 
Substances. By E. V. Cowdry, Professor of Cytologj'’, in the School of 
Medicine, Washington University, St. Louis, Mo. Pp. 600; 323 illus- 
trations, some in color. Second Edition, thoroughly rewsed. Pliiladel- 
phia: Lea & Febiger, 1938. Price, 87.00. 

A Textbook of Histology. By Alexander A. Maximow, Late Professor of 
Anatom 3 '-, University of Cliicago, and William Bloom, Associate Pro- 
fessor of Anatomy, University of Chicago. Pp. 668; 542 illustrations, 
some in colors. Third Edition, completely revised. Philadelphia: 
W. B. Saunders Company, 1938. Price, 87.00. 

Whereas the second edition of this book represented a complete recasting and 
condensation from the large first edition, this edition has been changed only to 
accommodate the advances of the past 4 years. The book continues to e.xhibit 
the various excellences and shortcomings of its predecessors. 

A Textbook of Bacteriology. Bj’- Thural4N B. Rice, A.M., M.D., Professor 
of Bacteriology and Public Health at the Indiana University School of 
Medicine. Pp. 563; 121 illustrations. Second Edition, rewsed. Phila- 
delphia: W. B. Saunders Compaiw, 1938. Price, 85.00. 

A few sentences from the Preface explain the nature of the work: "The text 
remains one for the student and practicing ph 5 fsician . . . the inclusion of a 
bibliography has been deliberately rejected ... we have held the morpholo^'cal 
and cultural descriptions of the various organs to the real essentials.” While it is 
questionable whether this is the best method to pursue with good medical students, 
there is no denying the strength of its appeal, and its apparently successful result. 
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Illuslrnkd Medical Didiomnj. A Complete Dictionan’’ of 
the Terms used in Medicine, Surgery, Dentistir, Pharmacj'-, Chemistry, 
JsTirsmg, VctCTinarj' Science, Biolog}', Medical Biography,, etc., wth the 
Pronunciation, Derivation, and Definition. Bv W. A. Newman Dor- 
land, A.Ar., iil.D., F.A.C.S., Lieut.-Colonel M.R.C., U. S. Army, etc. 
With tiie collaboration of E. C. L. AIiller, M.D., Medical College of 
Virginia. Pp. 1007; 942 illustrations, including 283 portraits. Eigh- 
teenth Edition, revised and enlarged. Philadelphia: Bh B. Saunders 
Company, 1938. Price, S7.50. 

In this edition over 3000 now words have been defined, so that the text of the 
volume has been incrca.scd by more than sixty pages. The Index to the numerous 
portraits and the Index to tables occurring through the text are desirable aids. 

A Textbook of Gmcral Bacteriology. By Edwin 0. Jord.vn, Ph.D., Late 
Andrew_McI.«isli Distinguished Service Professor of Bacteriologj’- in the 
University of Chicago. Sensed by B^llt^vm Burrows, Ph.D., Assistant 
Professor of Bacteriologj’' in the University of Chicago. Pp. 808; 197 
illustrations. Twelfth Edition, revised. Price, $6.00. 

“The section on oxj’gcn suppb' and respiration has been entirely renTitfen as 
have those on filtration and the isolation of bacteria in pure culture. A new figure 
has been added showing the types of bacterial filters commonly useA Perhaps 
the most extensive rc\'ision has been made in the chapter on virus diseases. ... A 
section has been added on lymphocytic choriomeningitis and the sections on polio- 
myelitis and lymphogranuloma inguinale entirely reuTitten. . . . Yellow fever 
has l>een amplified to include the newly discovered jungle fever. Numerous minor 
changes have been made such as a reconsideration of the bacteriologj’ of diphtheria, 
the immunizing properties of tj’phoid vaccines, droplet infection and others.” 

Fractures of the Jaios. By Robert H. Iat, M.D., D.D.S., F.A.C.S., Pro- 
fessor of Maxiilo-Facial Surgerj’, School of Medicine and Graduate 
School of Medicine, and of CUnical Maxiilo-Facial Surgerj’, School of 
Dentistrj% Universitj' of Pennsylvania, etc., and Liwrence Curtis, 
A.B., M.D., D.D.S., F.A.C.S., Assistant Professor of MaxiUo-Facial 
Surgery, Graduate School of Medicine, and School of Dentistry, Uny 
versity of Pennsylvania, etc. Pp. 192; 199 illustrations. Second Edi- 
tion, thoroughly revised. Philadelphia: Lea & Febiger, 1938. Price, 
$4.50. 

The Principles and Practice of Medicine. Designed for the Use of Practi- 
tioners and Students of Medicine. Originally ivritten by The Late Sir 
B bLLiAM OSLER, B.ART, M.D., F.R.C.P., F.R.S., Formerly Regms Pro- 
fessor of Medicine, Oxford University; Professor of Medimne, Johns 
Hopkins University, Baltimore, etc. Revised by Henrt A. Christian, 
M.D., LL.D., S.D., F.R.C.P., Hersey Professor of the Theory and Prac- 
tice of Physic, Harvard University; Physician in Chief, Peter Bent 
Brigham Hospital, Boston. (The 9th, 10th, 11th and 12th editions were 
revised by Tnoms McCr.ve, M.D., F.R.G.P., Formerly Professor of 
Medicine, Jefferson Medical College, Philadelphia.) Pp. 1424; illustrated. 
Thirteenth Edition. New York: D. Appleton-Centurj^ Company, Inc., 


1938. Price, $9.00. 

The Pathology of Diabetes Melliius. By Shields B^^ren, ALD., Pathol- 
ogist to the New England Deaconess, The New England B^tist, ihe 
Huntington Memorial, and the PondyiUe State Hospitals; Director of 
Massachusetts State Tumor Diagnosis Service; Assistant Prmessor ol 
Pathologj’ in the Harvard Medical SHiool, Boston. Bbth a Foreword 
by Elliott P. Joslin, M.D. Pp. 246; 86 illustrations and 3 colored 
plates. Second Edition, thoroughly Tejnsed. Philadelphia: Ua 
Febiger, 1938. Price, $4.75. 
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IRRADIATION IN CERVICAL CANCER. 

Radiotherapy. Five years have elapsed since we have reviewed the 
subject of cancer of the cervix and it seems that an opportune time has 
arrived for skimming over the enormous literature that has appeared 
since that time in order to take stock of the situation as it exists at 
present. A casual survey of the world literature clearly shows that 
irradiation is supplanting the radical operation, although in some clinics, 
mostly foreign, surgical procedures are still employed in some cases. 

The material from the irradiation clinic of Doederlein in Munich 
has been analyzed by Voltz^^ and presented in a concise form. In the 
years 1927 and 1928 there were 336 cases of cervical cancer seen of 
which 20 (5.9 %) were not treated because they were absolutely hopeless 
and died within a few weeks. Of the 336 patients, there were 76 
(22.6 %) who were well 5 years later, or, excluding the 20 patients who 
were not treated, the rate of cure was 24%. Dividing the entire series 
into groups, it is seen that 44 cases in Group 1 showed 26 remaining 
well; of 88 in Group 2, there were 28 remaining well; of 125 in Group 3, 
there were 22 remaining well, while there were no favorable results in 
79 cases in Group 4. For the period from 1913 to 1928 including the 
preceding series, there were 2202 cases of cervjcal cancer admitted of 
which 163 (7.3%) were untreated. Of this series, 395 (17.9%) were 
well longer than 5 years after treatment, which equals 19.4% of the 
patients treated. By groups, the favorable results were 167 of 370 in 
Group 1 ; 118 of 489 in Group 2; 103 of 797 in Group 3; and 7 of 383 in 
Group 4. These figures show relative cures of 45.1% in Group 1; 
24.1% in Group 2; and 12.9% in Group 3. Taking Groups 1 and 2 
together as representing the operable and borderline cases, there was 
a relative cure of 33.1 %. 



590 


I’KOCillESS OF MEDICAL SCIENCE 


From Buenos Aires comes a report by Ahumada^ Prestini and 
del Togno’ based on their experience over an 8-year period %\'ith G07 
patients treated with radium in four different ways, depending upon 
tlie type of involvement. They used intrauterine applicators and 
colpostat.s where possible, but if the cervical canal had become obliter- 
ated, radium needles were inserted into the cervix until a canal could 
be formed. The primary mortality was 0.3% or 2 cases, 1 from severe 
hemorrhage and 1 from an accidental injury to the bladder. The cases 
were closely followed after treatment and showed an absolute cure 
rate of 2S..53%. The relative cure rate after a 5-year interval was 
94.1% for Group 1, 40.8% for Group 2, or a combined rate of 46.3% 
for Groups 1 and 2. In Group 3 the rate of cure was 18.9% while 
there were no cures in Group 4. 

Of 662 private cases of cancer of the female genitalia treated by 
Schmitz,’® SO % were located in the cerrix. He believes that the extent 
of the growth of cancer of the cer\'ix is directly related to the cura- 
bility rate. The time elapsed from the occurrence of the first symptom 
to the beginning of adequate irradiation apparently does not influence 
the end-results. The freely movable, clearly localized growth shows 
from SO to 90% good results after 5 years. Such growths can only be 
discovered by routine periodic health examinations. Cancer of the 
cervix is probably always preceded by a low grade of chronic inflam- 


mation. The discovery of chronic cervicitis by follow-up examinations 
after infections, abortions and labors and its adequate treatment will 
prevent carcinoma later on. If a silent early carcinoma be found 
during such e.xaminations and adequately treated at this time, perma- 
nent healing may be achieved in nearly every case. In his seri^ of 
398 cases there are 90 (22.67 %) of 5-year good end-results. Classified 
according to groups, the analysis shows that in Group 1 there were 
36 cases with 31 (87.87 %) cures; Group 2 included 53 ca^es with 25 
(47.17%) cures; Group 3 contained 180 cases with 33 (17.78%) cures; 
while Group 4 contained 129 cases with only 1 (0.78%) cure. 

At the Mayo Clinic, according to Bowing and Fricke,'' the treatment 
with radium is by the intensive, brpken-<lose method, emplojdng m 
most cases the universal silver tube containing 50 mg. of radium 
sulphate or 50 me. of radon. Most patients receive supplemental 
Roentgen irradiation following the course of radium therapy. In their . 
series of 1491 cases, extending over a period of 15 years, although the 
great majority of patients (91 %) were in an advanced stage of the 
disease, of the entire number 26.8% lived 5 or more years without 
evidence of recurrence. The curability by groups was 69.-% for 
Group 1 and 60.2 % for Group 2. That there is little risk to the treat- 
ment is shown by the fact that the hospital death rate for the entire 
series was onlj' 1 % and was confined to the group v.'ith advanced lesions. 

Sclmeiner and Wehri’' present a series of 937 cases treated by irradia- 
tion at the State Institute for the Study of Malignant Diseases, Buffalo. 
Their 5-year rate of relative curability was 64.8% for Group 1; 32./ % 
for Group 2; and 18.28% for Group 3. It can be seen from tiieir report 
that cancer of the cervix occurs in every period in adult life, the young- 
est patient being 20 and the oldest being S3, and that there is a gradual 
increase in the percentages in each 5-year period up to the maximum 
oTS! and then a decline. They state that not much can be learned 
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of the extent of the disease from tlie symptoms as the disease may have 
been present from a few weeks to several years Avith almost identical 
symptoms. A study of the nationality of the patients Avas of no 
importance except that there Avas only one JeAvess among 955 patients. 

The experience and routine at tlie Memorial Hospital, Ncav York, 
haA'^e been frequently presented by Healy,^° Avho states that in most 
clinics except his, treatment Avith radium precedes treatment with 
Roentgen ray, if the latter is used at all. In a critical revicAV of their 
cases they Avere impressed by the high percentage of extensjA'^ely ulcer- 
ated and infected cases coming for treatment in Avhich the adjoining 
normal tissues Avere considerably involved in reactionary changes. It 
seemed highly desirable to them to spend a short time in an effort to 
prepare the lesion for the application of radium. A great part of the 
surface growth of these advanced cancers consists of an infected tissue 
Avhich is very easily destroyed under Roentgen ray therapy alone. 
Therefore they felt that they might obtain greater regression and a 
higher percentage of cures Avith feAver complications if all patients Avith 
ulcerated cancers of the cervix Avere first given high voltage Roentgen 
ray treatment, together Avith frequent vaginal antiseptic douches for a 
period of about 10 days preceding the application of radium. HoAveA^er, 
in all favorable cases radium is used first, as in such cases there is 
practically no infection and the lesion is small, the Roentgen ray cycle 
is then given as promptly as seems feasible after the radium. They 
believe it advisable to give a second Roentgen ray cycle 8 to 12 Aveeks 
after the first series has been finished. 

It should be emphasized that external radiation is not used Avith the 
idea that it Avill cause glandular metastases in the deeper portion of the 
pelvis to disappear since the amount of radiation Avhich reaches the 
deeper structures is not sufficient to have much effect, but rather it is 
used because it brings about changes in the connective tissue Avhich 
help to interfere Avith the growth and actiAuty of the cancer cell as Avell 
as with their lymphatic spread. More specifically, the plan of treat- 
ment at the Memorial Hospital consists of : (a) a high Amltage Roentgen 
ray cycle of 4 treatments of 700 R units each; {b) 10 to 14 days later, 
radium is applied to the A-^aginal surface of the lesion by means of 
vaginal applicators for 1000 to 2000 me. hours; (c) the folloAAung day 
under anesthesia 2 radium capsules in tandem formation are placed in 
the cervical and supracervical canals for 2000 and 1000 me. hours 
respectively; (d) 8 Aveeks folloAAung the first Roentgen ray cycle a second 
similar Roentgen ray cycle is given. During the treatment and until 
the cervical lesion is entirely healed the patient is advised to use vaginal 
douches of potassium' permanganate once or tAvdee daily. Interstitial 
radiation Avith needles or seeds is not used as a routine but may be used 
as a later treatment for any portion of the lesion that fails to regress. 
With the routine use of Roentgen ray first, the appearance of the pri- 
mary cervical lesion changes markedly, the superficial infected fungat- 
ing surface disappears, the surrounding edema subsides, the lesion is 
srtialler and the uterus acquires more mobility. The lesion and adjoin- 
ing tissues are then in much better condition to respond satisfactorily 
to radium applications and there seems fo be less constitutional and 
pehde disturbance folloAA'ing radium treatment. While Healy con- 
siders irradiation the treatment of choice in most cases of cancer of the 
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cer\ IX, occiisioniilly siirgical treatment is advisable in cases of pyoinetra 
■\\ Inch do not respond to drainage and in radiation-rcsistiint cases which 
seem to increase in extent following irradiation. If pyometra is present 
when the patient is first seen, a rubber catheter is placed in the uterine 
eavitj’' for drainage and to permit daily cleansing of the uterine cavity 
with weak antiseptic solutions, and in the meantime deep Roentgen 
ray therapy i^ carried out. If the pyometra subsides, radium is applied 
in full or divided doses. Wlien pj'ometra develops as a late or post- 
racliation lesion, it is best treated by hysterectomy. 

Ward and Sackett^ outline the standard technique which is em- 
ployed at the Woman’s Hospital, New York. In cachectic cases the 
patient’s resistance is improved by preliminary blood transfusions; a 
small dose of spinal anesthesia is used instead of a general anesthetic 
if there is no contraindication. They use ah initial dose of radium of 
from 3600 to 4200 mg. liours, depending upon the e.xtent and size of the 
growth, but in exceptional cases of extensive disease they have used over 
6000 mg. hours as the initial dose. /Vs a rule, 100 mg. is placed in the cer- 
vical canal and several 12.5'mg. needles are inserted at the junction of 
the cer\ix with the vaginal fornix. They stress the importance of dis- 
tance screening by distending the vagina with gauze to its capacity to 
keep the bladder and rectum as far away as possible from the radium 
rays, and they use a self-retaining catheter to keep the bladder collapsed 
during the radium application. The outstanding feature of their 
method is the frequent follow-up inspection made by the surgeon him- 
self throughout the 5-year period. During the first 3 years a monthly 
inspection is made and after that the patient is seen every 2 or 3 months. 
If the follow-up examination shows a beginning recurrence a further 
irradiation is given to check it in its incipiency. These late irradiations 
are of small dosage, averaging from 300 to 1200 mg. hours, usually 
in the form of platinum needles. The results of tlieir IS years’ e.xperi- 
ence with radium show a 5-year salvage of 27.4% of 595 patients seen 
and 28.5% of tlie patients treated. In the cases of early cancer in 
which the disease was limited to -the cer\TX they saved 56.2%. Of 
359 patients seen over a period of 10 years the absolute cure^ rate was 
17.3% and the relative rate was 18%. In spite of lowered life e-xpeic- 
tancy, 73 % of those who survived 5 years lived 10 years or longer. They 
believe that the extent of the disease is of greater importance than the 
type of cell in determining the probability of cure, since they found 
early carcinoma had twdce the curability of late carcinoma, irrespective 
of the maturity of the cells and of whether they ivere of the squamous 


or adenocarcinomatous type; . 

A marked improvement in results has been obtained by Ritts and 
Watermarf^ since they have changed their technique of application of 
radium from the simple intrauterine radium capsule to the use of para- 
metrial irradiation by means of multiple needles. They found that 
they could implant long needles in the parametria and out mto the 
broad ligament and in the vesicovaginal and rectovagmal septum vuth- 
out any difficulties or untowmrd results. They also found that there 
was not so much slough and that the cervix returned to norrual appear- 
ance sooner under this treatment. , Their plan consists of placing four 
3-mg. needles out into the tissues at the sides of the uterus, 2 needles, 
on each side. They then tlmust a series of 2-mg. needles at 1- to 2-cm. 



GYNECOLOGY .AND OBSTETRICS 


593 


intervals in front and in back of the cervix, using in all from 12 to 
16 needles. In the cervical canal they place a 20-mg. platinum capsule, 
holding it in place with a strand of silkworm gut, or in many cases 
they still use a tandem of two 50-mg. tubes. They have gradually 
increased the time of application until now they are allowing the 
radium to remain from 144 to 168 hours. While there has been a very 
satisfactory improvement in the results in all types treated, it has been 
most marked in the cases belonging to Group 3, where the absolute 
survival rate has increased from 14% under the old method to 29% 
under the plan of interstitial irradiation. This rate of cure is very 
high for cancers in Group 3 and therefore their method deserves careful 
consideration from all who employ radium. 

Based upon a study of the world literature from 1912 to 1928, Dietel® 
states that of 7814 women with inoperable cancer of the cervix who were 
irradiated, 881 (11.3 %) remained healed for over 5 years. Subdividing 
this collected series he found that healing occurred in 9.9% of those 
who were treated with radium alone, in 10.5 % of those only receiving 
Roentgen therapy and in 13.4% of those receiving combined radium 
and Roentgen ray treatment. It would appear, therefore, that the 
combined treatment offers the best results, and of the various methods 
of combined treatment, he believes that the technique of the Heidelberg 
Clinic surpasses the others. This method consists of an intensive 
Roentgen irradiation of the parametrial tissues after the application of 
a full dosage bf radium, taking precautions to avoid injury to neighbor- 
ing organs. 

Operation Combined With Irradiation. Since 1919 at the Cancer Insti- 
tute in Ghent, Belgium, Daels® has been experimenting with the problem 
of applying radium to the uterus after exteriorizing the pelvis by surgical 
operation. After making a low transverse abdominal incision, the lower 
edge of the peritoneum is sutured to the skin above the pubis and 
inguinal canals. The peritoneum of the posterior wall of the pelvic 
inlet is incised transversely to the mesosigmoid, the upper edge of the 
peritoneum sutured to the anterior parietal peritoneum, the lower edge 
sutured to the upper edge of the skin incision. In this manner a new 
pelvic diaphragm is made at the level of the sacral promontory which 
closes the peritoneal cavity from the pelvis, and the radium can be 
applied to the various parts of the pelvis under direct vision. The 
pelvic organs can be irradiated with an even distribution of the rays, 
there will be no injury to the connective tissues, a longer application 
and a stronger dose can be given and any infected secretion will have 
an easy outlet. If better exposure be desired the infundibulopelvic 
ligaments can be cut or an easy hysterectomy can be done because the 
clamps can be left in place. The implantation of radium is not done 
until from 3 to 5 days after the operation has been performed, packing 
off the bladder and rectum with gauze-covered lead plates, 1 to 2 mm. 
thick. In the first 20 cases treated by this method there was. only 
1 death and that was due to a severe infection. More recently, in order 
to irradiate the pelvic lymph nodes, he has been using curved metal 
tubes in which radium can be placed and spaced. The tubes are of 
different sizes and curved, so that they can be brought into apposition 
with almost any part of the pelvis. In introducing these tubes a short 
low midline incision is made and the fingers introduced for the purpose 
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of olientiition. liie cvivvccl tubes are then introduced through lateral 
abdominal stab wounds and placed by the sense of touch of the fingers 
within the abdoincn. Usually 2 tubes arc placed in each side of the 
abdomen. 

In the plan advocated by Gellhorn® the abdomen is opened by a mid- 
line incision, the intestines packed away and the pelvic cavity is e.vposed 
to sight and touch. The operator inserts the index and middle fingers 
of his left hand beneath the sterile drapings into the vagina, and pro- 
ceeds to do a bimanual examination with the other sterile hand inside 
the abdomen. It is astonishing how much one can learn by this sort 
of examination. The extension of the cancer is almost always found 
to be greater than was assumed before the operation. After this 
exploration, gold seeds containing radium emanation are inserted 
beneath the peritoneum in such a way that these seeds form a complete 
ring around the periphery of the cancerous area. Tlie guiding fingers 
in the ivigina not only help in selecting the places where the seeds are 
to be introduced but also make it possible to gauge the e.xact depth to 
wliich the needles hai’e to be pushed. The operator then withdraws 
from the operating table while an assistant closes the abdomen. The 
patient is tlien placed in the lithotomy position and the operator inserts 
one or more capsules of radium into the uterine cavity and radium 
needles into the tumor itself, particularly its outer edge. The total 
irradiation amounts to between 4200 and 4500 mg. hours, o\’er one-half 
of which is obtained from the gold seeds. The peritoneal reaction is 
no greater than after any laparotomy and the small gold seeds produced 
no local necrosis nor irritation as foreign bodies. 

In the borderline cases of cancer of the cervix, Taussig^" frequently 
combines irradiation with surgical removal of a large portion of the 
tributary lympli nodes. Careful selection of the cases must be made 
as the patient must be a good operative risk and should preferahlj' be 
of the younger age group. Of his 46 patients, the average age was 
41 years. His plan consists of giving 1000 to 1500 R units of deep 
Roentgen ray therapy spread over 2 weeks. Thvo weeks after this_ 
series is concluded iliac lymphiidenectomy is done under spinal anes- 
thesia. Two weeks after the operation an intrauterine application of 
4000 to 5000 mg. hours of radium irradiation is gi^’en and this is fol- 
lowed by an additional 2000 to 2500 R units of deep Roentgen ray 
therapy. The difficulties of the operation are not great and thus far 
he has not injured the large vessels altliough the dissection appro.xiraates 
them closely. 

Comparison of Operation With Irradiation. TJie opinion of Shaw, 
of England, as to the relative value of operation and irradiation in the 
treatment of cancer of the cervix is of great interest because he has been 
identified with the first operations of the kind which were done in 
Manchester. Although the time consumed in performing the operation 
has gradually been reduced until now it is only an hour in favoraWe 
cases, he considers the operation the limit of human endurance. He 
believes that every operator has to acknowledge a mortality of 20% 
in his first 100 cases, though the rate steadily improves with experience. 
In his last 20 cases he had only 1 death and of his entire reported 
series of 154 cases there was an operative mortality of 21.4%, with 
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38.3 % alive and well after 5 years. In comparison with these figures 
he has treated 94 cases with radium alone, with 41.4% alive and well 
after 5 years. It seems to him, therefore, that he is getting the same 
percentage of cure with radium as with the radical operation, but with 
this great difference, namely, that the radium cases include advanced 
as well as early ones, while the operation list includes only the early 
and borderline cases. Even if the results with radium were just as good 
and no better than those with operation, he feels that radium would be 
the treatment of choice. There is such a slight mortality and the 
convalescence is painless, whereas after Wertheim’s operation a large 
percentage of the patients are very ill for some days, and at the best 
are very slow in their recovery. The value of these figures lies in the 
fact that they are from one clinic and are free from personal bias. 
Although Shaw is well qualified to perform the radical operation and 
has had much experience with it, he has come to the eonclusion that 
radium offers the best chance of cure and is the more humane method 
of treatment. 

In the gynecologic clinic at Kiel, according to Schroeder,^® there 
were 604 cases of cervical cancer under treatment from October, 1922, 
to December, 1930. Of these, 50% were operated upon, 178 by the 
Wertheim operation and 124 by the Schauta method. The primary 
mortality of the Wertheim cases was 18% while the Schauta group 
had a 1.5% mortality. The curability rate was 36% for the Wertheim 
group and 51 % for the Schauta group. There were 253 cases treated 
with radium, of which 51 were in an operable stage. Of the operable 
group, there were 42% cures, while of the 202 inoperable cases 10% 
were living at the end of 5 years and there was a primary mortality of 
16.5%. 

Another comparative series has b'een presented by Plate^® from the 
gynecologic clinic at Amsterdam with results that also confirm that 
radium should supplant operation. Of 193 cases in this series treated 
by radium, 72 were well after 5 years, a curability . rate of 37.3%, 
whereas of 70 patients subjected to the Wertheim operation, 22 (31.4%) 
were well at the end of 5 years. 

Mortality Studies. From the Mayo Clinic comes a report by Fricke'^ 
based upon 1117 patients who were treated by radium and Roentgen 
rays. Of these, 13 died during the primary course of treatment, a 
primary mortality rate of 1.16%. Comparison of the findings at 
necropsy of patients who died during the fhst course of treatment and 
of those who died during subsequent visits disclosed that acute pelvic 
infection and hemolytic streptococcic septicemia accounted for most of 
the deatlis in the first, group. A rather unexpected finding was that 
there were as many patients with metastases to the lymph nodes in the 
first group as in the second, and that there was a greater number with 
distant metastasis in the first group than in the second. Distant 
metastases occurred mainly to the lungs and the liver, were unsuspected 
and by present clinical methods were undiscoverable. From this 
study he believes that the prognosis in every case accepted for treat- 
ment must be very guarded. The relatives must be instructed that 
distressing complications may occur and that these complications often 
terminate fatally, even though the patient appears to be in good general 
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in a decided increase in the curability of the average cervical cancer, 
but because it may be a factor of importance in an occasional ease. 
There is a large gap between the 3.2 threshold erythema doses delivered 
by the present methods and the 6 to 8 threshold erythema doses Avhich 
they found most effective in radium treatment of the average primary 
cervical cancer. It is possible to close this gap partially if one is willing 
to accept a greater degree of initial cutaneous reaction and rectal and 
vesical irritation as the dose delivered by external irradiation is increased. 
Although this may be unwarranted in favorable early cases, it seems 
well warranted in borderline and advanced clinical cases in which con- 
servative methods have little to offer. 

In discussing the relationship of histologic structure to radiosensi- 
tivity, Norris*^ states that this relationship is a complicated one owing 
to the fact that so many factors enter either directly or indirectly into 
the question. Among these may be mentioned the location of the 
tumor, its accessibility, the character of its bed, the distance, and the 
type of intervening tissues; whether the neoplasm is papillary or infil- 
trating; the character of its blood supply; whether the blood-vessels 
possess thick or tliin walls, their situation, whether central or peripheral, 
the general vascularity of the new growth, the size and perhaps the 
shape of the neoplasm, the character of the tumor cells, the degree of 
maturity, the proportion of immature cells, the relative number of 
cells undergoing mitosis, the amount of adipose tissue present, the 
rapidity of growth of the tumor, the relative amount of fibrous tissue 
and the desmoplastic property of the neoplasm; whether or not there 
has been previous irradiation, the presence of infection, the general 
condition of the patient, her age, the presence of syphilis, tuberculosis 
or trauma caused by earlier operative procedure, the degree of anemia, 
cachexia, or ischemia, hereditary influence of the tissue from which 
the tumor had its. origin, the presence of metastases and perhaps even 
the social status of the patient. Intensity of irradiation, dosage, dis- 
tance, filter, duration of exposure and other factors also enter into the 
problem. It is apparent, therefore, that the entire subject of radio- 
sensitivity of tumors is so complex and influenced by so many factors 
that positive conclusions regarding individual cases are difficult of 
attainment. It is generally conceded that the degree of anaplasia and 
the amount of mitosis are definite factors in producing radiosensiti\dty 
and yet it is well known that both may vary markedly in dift’erent 
sections of the same tumor. When considered in large groups he believes 
that a certain amount of -dependence may be placed upon histologic 
grading, but when applied to individual cases this becomes extremely 
uncertain. In general, papillary tumors are more sensitive than are 
those of the infiltrating type. It is probable that the type of circula- 
tion is an important factor in determining radiosensitivity. Neoplasms 
that are soft, friable, highly vascular and of the papillary type usually 
undergo marked regression and disappear rapidly under suitable irra- 
diation. Hard, infiltrating tumors within the cervical canal seem to be 
much more resistant. 

Complications of Irradiation, Attention has been directed by Jones” 
to a new clinical entity that may develop and call for surgical interven- 
tion months or years after complete regression of the cer\dcal cancer. 



59S 


PUOGUESS OF MEDICAL SCIENCE 


This condition is a l)enign stricture of the intestine-that might easily 
be confused with metastatic carcinoma. The rate of recurrence of 
cancer is so Jiigli that almost any abdominal or pelvic pain may be 
attributed to malignant extension or metastasis. If the condition is 
actually a benign stricture caused by irradiation, it is quite obvious 
that additional Roentgen ray treatment would only aggravate the 
condition. _ Therefore, one should always keep in mind the possibility 
that a patient who exhibits unusual abdominal disorders, particularly 
if they siimdatc intestinal obstruction, several months or even years 
following radiation therapy, may have a stricture of the intestine and 
may be restored to normal health by resection of the lesion. Before 
this disability is attributed to metastasis, thorough reexamination by 
sigmoidoscopic and roentgenographic studies should be made to elimi- 
nate the po.ssibiiity of this curable complication. lYhile Roentgen 
examinations demonstrate lesions in the sigmoid quite readily, strictures 
in the small intestine are quite difficult to visualize unless the obstruc- 
tion is practically complete. In this tjqie of case it is inadvisable to 
give barium in any large amount and therefore exploratory laparotomy 
is warranted, especially in patients in whom there is no evidence of 
recurring carcinoma in the pelvis. As to the cause of these strictures, 
Jones believes that the initial insult is delivered by radium. If a loop 
of small or large intestine remains in the same position in the cul 
de sac during the entire time^of radium irradiation, the erythema 
produced at this point may be sufficient to produce a simple local peri- 
tonitis which would fix the bowel at this point temporarily, and before 
the exudate is completely absorbed, Roentgen rays are administered, 
thus furnishing additional irritation, which is sufficient to cause^ an 
ulceration in the mucosa that eventually goes on to stricture formation. 
As time passes, the exudate is absorbed and the bowel becomes free, 
which is the general finding at operation. To prevent this complication, 
a change of position of the patient during the treatment sugg^ts itself 
as an aid, but this would not be entirelj^ safe, for fear of dislodging 
the radium tubes and possibly causing damage to the rectum or bladder. 
However, a Trendelenburg position maintained during treatment may 
help to keep the intestine out of the pelvis while the latter is being 
irradiated both by radium and by Roentgen rays. If the theory of 
some fixation of a loop of intestine is tenable, drugs to stimulate peris- 
talsis may be administered and he believes that it might be advusable 
to give from 0.5 to 1 cc. of pitressin every 4 hours while the radium is 
in place in order to keep the intestine moving, and thus to preclude 
excessive irradiation of any one loop. _ 

Complications affecting the urinary organs are discussed by Graves, 
Kickham and Nathanson.® They' state that there are two types of 
radiation reaction witliin the bladder. First, there may be the early 
or acute reaction which occurs at the height of the radiation effect m 
the cervix itself. This varies in degree, gives ^ rise to symptoms of 
evstitis and either subsides or goes on to ulceration or even fistula for- 
mation. The late radiation reaction results from vascular changes which 
may vary in degree from mild transient interference to^ complete oblit- 
erative endarteritis with ischemic necrosis, and the lesion produced in 
the bladder will depend upon the extent of these effects. The symp- 
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toms consist of dysuria, liematuria and increased frequency, occurring 
long after the treatment of the cervix. Clinical differentiation between 
a late radiation reaction and invasion by tumor may be difficult and 
sometimes cannot be made by the cystoscopic pictm-e alone. A history 
of radium treatment of the cervix followed by a prolonged inter\’^al of 
many months before the appearance of the bladder lesion favors the 
diagnosis of radiation reaction. In every instance of late radium reac- 
tion in their series, radium seeds, occasionally glass but usually gold, 
were used in the treatment of the cervix. They believe this to be of 
great significance, since inadequate filtration and the site of insertion 
in the periphery of the growth undoubtedly play the greatest part in 
the production of this complication. Obstruction of the ureters is 
another frequent complication, since they found it present in 70% of 
257 cases of cervical cancer. Because of this they urge that complete 
urologic investigation be included in the management of this disease. 
In this way, measures of relief may be made available for the pain and 
distressing symptoms of uremia which so often confront these patients. 
Such measures of relief may be simple dilatation of the ureter by means 
of a catheter, nephrostomy, ureterostomy or nephrectomy, according to 
the severity of the case. 

In the experience of Ward,^ upper irrinary tract disease was usually 
a late development and generally due to obstruction of the ureter, 
which could usually be demonstrated by catheter at about 4 cm. from 
the ureteral orifice. The action of radium which produces a prolifera- 
tion of connective tissue with subsequent contraction is responsible for 
the complication in many cases, due to the proximity of the ureters to 
the sides of the cervix as they pass through the base of the broad liga- 
ments, although the invasion of the carcinoma into the same region is 
a frequent cause. He urges that in the follow-up of these patients Ave 
should watch for urinary disturbances, as the early discovery of ureteral 
stricture may allow of its being relieved by simple dilatation, or if 
necessary a nephrectomy may be done. 

Frank B. Block, M.D. 
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SYPHILIS IN INDUSTRY 
A Review of Problems and policy. 

The rapid development of the public liealth campaign against 
syphilis in this country has precipitated the disease upon the lap of 
industry with a suddenness probably as disconcerting to industry as 
to the \dctims of the infection. Inevitably every unforeseen or diffi- 
cultly controllable contingency in the general campaign mirrors itself 
in varying grades of miniature in the problems and methods of the 
industries which have taken -cognizance of the matter. The &st con- 
sideration on which investigation and writing have been active for a 
quarter-century, is that of the industrial prevalence of the disease. _ 

Prevalence of Syphilis in Industry. In offering the following series 
of estimates, account should be taken of the fact that they are based 
almost entirely upon the use of a single uncovering method; namely, 
blood serologic tests. They will inevitably, therefore, reflect the prob- 
lems of false positiveness and false negativeness,' and of artificial 
selection (as in the avoidance of industries known by syphilitic or 
non-syphilitic workers to require blood tests as conditional to employ- 
ment). One of the earliest American studies of occupational distribu- 
tion of syphilis was that of Stokes and Brehmeri^ at the Mayo Clinic 
(1920) in which the examination of 1143 Mayo Clinic patients, classi- 
fied by occupation, disclosed 11.7% syphilis in railroad employees, 
6.1% in laborers, 3.8% in merchants and tradesmen, and 1.5% m 
farmers. In 1921, Williams-® reported 4.4% syphilis in apparently 
healthy applicants for work. The medical service of a manufacturing 
company," in 1923-1925, reported among skilled, semi-skilled and 
clerical workers to the number of 3447, an incidence of 3.5% syphilis. 
The Endicott-Johnson shoe manufacturing interests,*^ in 1928, reported 
3.7 % syphilis in 4117 workers. The Seattle City Health Department 
found in 1927-1931, among milk-handlers and drivers of piiblm con- 
veyances, 3.7% syphilitic among 26,408 persons. The City Health 
Department of San Francisco® in 1930, among 700 examinations, found 
4 % syphilis in milk-handlers. Barbers in Oklahoma,® in 1930, ratM 
13 % syphilis. A West Virginia coal company,® in 1931, reported 8.5 % 
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syphilis among 4448 employees, which included 5.1 % among American 
whites, 16% among American negroes, and 6.4% among foreign-born 
employees. In Minnesota, the Employment Stabilization Research 
Institute® in 1931 reported, among unemployed casual laborers, 8.4% 
syphilis in 227 examinations. Parran^®“ quotes the following figures, 
based on collected data of the Office of Industrial Hygiene of the 
Public Health Service, and material obtained by members of the 
Association of Industrial Physicians and Surgeons, as reported in 
Detroit, May 19, 1936. Of 15 companies making routine blood tests 
in a total of 80 companies represented, 4.8 % syphilis was found among 
110,675 employees. Among 21,239 applicants for positions, only 2.3% 
were positive, which Parran believes indicative of the tendency on the 
part of industrial workers to avoid occupations where routine blood 
tests are to be expected. The Eastman Kodak figures^”® among 4000 
applicants are given as 1.1% syphilis. Nine railroads requiring tests 
on routine applications for jobs gave among 21,026 applicants, 7.8% 
syphilis.*® Some of the railroads, possibly because of their geographic 
situation, reported considerable lower percentages (5%, 4.04%). The 
E. I. duPont de Nemours Company,® among 36,794 employees, reported 
4.2% positive blood reactions for syphilis. The U. S. Coast Guard®^ 
shows an interesting differentiation between personnel in the sea 
service and the life-saving service; 5.7% in the former and 0.4% in 
the latter. Long,'® from the medical service of the Gulf Refining Com- 
pany, Port Arthur, Texas, reported 32 % positives in 900 negroes, and 
5 to 10% positives in 1400 tests on whites. The Caterpillar Tractor 
Company (Vonachen®^) disclosed 4% syphilis in 9450 employees. 

From this resume, by no means complete, it is clear that the inci- 
dence and prevalence of syphilis varies markedly with occupation, 
with race, and Avith the geographic location of the industry. For 
instance, agricultural and industrial labor in the South runs high in 
syphilis (12 to 35%) according to the U. S. Public Health SerAuce 
surveys.'® It is therefore clear that any industry AAdiich draws from a 
population type such as the negro, in Avbich the incidence of the disease 
is intrinsically high, Avill inevitably reflect its prevalence. 

The Cost of Sypifilis to Industry and Labor. Figures of this sort 
have still a somewhat speculative character. Many of them are old 
and possibly outdated; based on individual survej'^s of industries Avhose 
identities are concealed and whose representative character for the 
problem in general or the country at large cannot be determined. 
Among the most quoted estimates are those of Parker'® (1932), includ- 
ing 12% syphilis in a group of raihvay employees exhibiting delayed 
convalescence and disability Avhose. total loss of time represented 
13,946 days, and 848,711. A large industrial coneern, unnamed, Avhose 
personnel efiiciency had dropped below expectations, found that 1 in 
10 employees had gonorrhea or syphilis, 68% of the non-effective 
employees Avere on the sick list because of these diseases, and those 
A’^enereally diseased had lost tlwee times as mueh time as persons not 
affected. Each person with syphilis or gonorrhea Avas paying out an 
average of 875 a year for such treatment as was being given. The. 
establishment of a clinic within the industry for adequate treatment 
and assistance to these persons presently offset the cost of the estab- 
lishment by increased production. A West Virginia manufacturing 
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conccrOj^jis ii icsult ot the installation of a clinic for venereal disease 
costing §5000 to §0000 for the first year, siistaiiied an increased effidenev 
of 35%. 

It is clear from a review of the literature that statistics providing 
adequate difierentiation among t 3 'pes of einploj’ces, tj’pes of industry', 
and obtained b.v methods other than mere routine serologic testing of 
blood, are really needed before the problem can be en^dsaged in its 
entirety, and principles formulated. 

The Kind of Syphibsdn Industry, It is a notable fact, one of the 
first items in the primer of modern s.vphilolog^', which is as .yet so 
unfamiliar to man.v, that the kind of sj'philis tliat a person has rather 
than the mere fact that he has s.vphilis, is of major importance. The 
effort to differentiate s.vphilis into its industrially and medically sig- 
nificant anti insignificant phases has tlms far made ver^’- little progress. 
To the sj’philologist, the blood testing of emplo.vees is no more than the 
merest first step; competent medical examination of the candidate for 
emploj'ment or the eniplo.yed person is the only means bj' which infec- 
tious sypliilis will be differentiated from non-infectious, and sj’philis 
whicli is industriallj' dangerous can be separated from syphilis which 
is a liabilit.y, but not a danger. The expectation, of course, must be 
that serologic uncovering metliods will liisclose an enormous Amount 
of latent sj’philis of wliich the victims are in genera] entirel.y unaware. 
Those writing on the subject have no difficulty in supplying harrowing 
case incidents of deserving emplo.vees discharged after j'ears of useful 
sern'ce, merely upon the basts of a single positive blood test. The 
current possibilities of misapplication or unjust discriminations based 
on, blanket legislation covering such groups as food-handlers is also 
obvious to any sjqphilologist, A worker in the laboratory of a milk- 
handling concern, though he never liave contact yfith milk, can be 
ruled bj' a State Attorney General to come under the law covering 
blood tests for food-handlers, and be discharged from his occupation 
in a food-handling industry even though he has absoluteJj’’ no connec- 
tion with the handling of food. The differentiation of congenital from 
acquired s.yphilis, the evaluation of late latency b.v the spinal fluid 
examination, now one of the most essential of all tests for the deter- 
mination of the kind of sj’philis which is significant to both patient 
and job, has thus far made ver^'' little headwa.y. The Baltimore and 
Ohio Railroad, for example, as reported by Milholland,’® does spinal 
fluid examinations in selected cases. ■ 

Moore, in his editorial expressions on this problem, has pointed 
out that syphilis of the cardiovascular and nervous sj'stems (to which 
might very properlj' be added that of the special sense organs) is the 
industrially important and differentiable phase of the disease to which 
industrj’' should turn its attention. How extremely important the 
adequate differentiation of syphilis from the standpoint of serious 
involyement may be for an industry is well illustrated from the study 
of Cochems and Kemp."* Dividing a group of 1000 emploj'ed s^Tihu- 
itics into two divisions on the basis of pU.ysicaI strain imposed by their 
occupations, they show quite clearly that the intermediate and heary 
occupations markedly predispose to the incidence of cardiovascular 
syphilis, and that the employer maj'- therefore expect, from non-recog- 
nition of the sj'philis in this group of employees, to reap a very sig- 
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nificant harvest of industrial disability and possible qompensable injury 
actually due to the development of cardiovascular syphilis on the job’ 
in unrecognized victims of the disease. Studies such as this are notable 
for their scarcity in the current literature which apparently consists 
largely of a rehash of old figures, many of them now quite outdated 
by the advance knowledge, and devoid of the painstaking analysis 
which alone can make them practically useful or thoroughly convincing 
to the hard-headed employer. 

Efforts to Define an Adequate Industrial Syphilis Policy. Special 
interest attaches to the pronouncements of officers of the U. S. Public 
Health Service, on whom falls so large a responsibility for initiative 
in the effort to control syphilis in this country. Parran^"* (1937) 
outlined the following essentials for an industrial policy consonant with 
the public health aspect of syphilis, as follows : 

1. That routine blood tests are desirable for applicants for employ- 
ment. 

2. That routine blood tests are desirable at the time of periodic 
examinations of employees. 

3. That industry, with its compact organization, will find the develop- 
ment of a vigorous educational campaign profitable. 

4. That industry might extend that educational program into the 
field of prophylaxis. 

5. That there is a responsibility upon the industrial medical officer 
to see that adequate modern treatment is available to employees at 
prices ordinary wage-earners can afford, and if such is not otherwise 
available, the industrial medical service should itself undertake such 
treatment. 

6. That syphilis must at all times be handled as merely another 
communicable disease. The privacy of relations between the worker 
and the medical service should be conducted in the best professional 
tradition. In ordinary cases, it cannot be regarded as grounds for the 
rejection of ■S.pplicants or for the dismissal of employees, though treat- 
ment may be properly required. 

An important contribution by Sayers,^^ of the division of Industrial 
Hygiene of the National Institute of Health, lays a foundation of prin- 
ciples with reference to the significance of syphilis for various types of 
occupations, which should be quoted. Sayers points out that while 
broad administrative policies may be defined, the decision as to what 
shall be done about syphilis in the employee and the industry must 
be based upon consideration of the individual case. In doing this, 
two groups of variables appear: (1) The particular job, its require- 
ments and responsibilities; and (2) the particular syphilitic, the stage 
of the disease and the treatment taken. When one considers the job, 
there seem to be four principal sorts of human relationships involved; 
thi’ee of these conceim industry. The other, or the individual job, is 
more or less distinguished by the fact that it is not integrated into a 
larger enterprise, such as the job of the farmer, the artist, or the pros- 
pector, for example. Sayers divides jobs as follows: First, the per- 
sonal contact job, in which it is important to keep alert for early syph- 
ilis. Among these he classes food-handlers, hotel workers, barbers, 
beauty parlor workers, pullman porters, matrons, nurses and school 
teachers. He might well include all classes of domestics. His second 
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ciassification is the job of responsibility ; Air pilots, engineers, opera- 
tors of switches, train dispatchers, crane operators, financial executives, 
for example. Among these, late sj'philis as recognized by special tests 
and special examining acumen is'highly significant. The third classi- 
fication is that of the routine job such as clerical workers, laborers and 
so forth, in which he rates syphilis as of less importance, but still a 
factor. 

The general survey of the literature leaves the reviewer of industrial 
syphilis problems impressed with the need for a more elaborate state- 
ment of the principles foreshadowed by Parran and Sayers. This may 
be derived from a survey of experience and literature, as follows: 

1. More critical attention should be given to flaws in the serologic 
uncovering mechanism. The extent to which it is being used and a 
rather general unfamiliarity with its limitations calls for a general 
campaign of medical and public education on interpretation, as well as 
improvement and critical evaluation of facilities. Particularly is it 
essential that those who deal with industrial sj'philis shall understand 
the following: 

(o) Serologic tests do not establish or negate infcctioitsncss in the 
indi\'idual case. Inasmuch as its infectiousness is one of 
the principal reasons for detecting and dealing with sj-philis 
in industrial aggregations, this important defect should be 
clearlj' understood. It should be especiallj' kept in the 
foreground in dealing with Saj'ers’ first group of personal 
contact jobs. 

Serologic tests are only as dependable as the laboratory which 
performs them. The importance of false positives as well 
as false negatives has been brought to the front bj' recent 
public health service survej's of national extent, a fact 
which is apparentlj' not j'et sufficiently understood bj' those 
responsible for the taking of blood tests on emploj'ees. 
Individual industrial laboratories should be subjected to the 
same tests for efficiencj' and reliabilitj' as are being planned 
for state, hospital and other laboratories issuing reports on 
serologic tests for sj'philis. It should be clear to all users 
of the serologic uncovering mechanism that a single positive 
Wassermann requires repetition for confirmation. More- 
over,- the more serologic tests are taken, the more important 
it is that the laboratorj' performing them be under constant 
control and thoroughlj" reliable. The proposal, for example, 
to repeat serologic tests at each emploj'ee^ reexamination 
(Moore) Avill definitelj' increase the possibilities of confusion 
from so-called “serologic discords” and from partial or 
weaklj' positive reactions in persons who do not ha\m sj'ph- 
ilis, as well as false negatives in those who do. In this com 
nection, the work being done on sj'philis reagin in the blood 
of normal persons and the unreliabilitj' of provocative tests 
should be made thoroughlj* familiar to industrial phj’sicians 
and the heads of organized industrial medical serrices. 

(c) Serologic tests performed “in the air” bj' clinicallj’’ uncon- 
trolled laboratories have a serious element of umeliabuitj'. 
The serologic test is not the court of last resort in the deci- 
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sioii as to whether or riot individual patients have syphilis. 
It is essential that laboratories performing serologic tests 
have clinical contacts and syphilologic control, as well as 
interlaboratory checks. Any industrj’- which undertakes to 
set up its own laboratory service should set up side by side 
with it or arrange for an adequate clinical service under 
syphilologic specialist control to keep its blood test uncov- 
ering mechanism with its feet on the ground. 

2. The detection of sj'philis by a blood test, properly confirmed, is 
an immediate occasion for further study of the case to determine (a) 
infectiousness, (b) involvement of the nervous system (spinal fluid 
e.xaminations), (c) cardiovascular disease, which in many cases is 
materially assisted by a competent cardiologic service, and (d) special 
sense organ involvement. It is obvious that facilities for the per- 
formance of spinal puncture and immediate examination of the spinal 
fluid are as important to the industry undertaking to evaluate syphilis, 
as is the original blood test mechanism. Contact should be made by 
industries with competent specialists to assist in the further evaluations 
required. It should be pointed out that mere reliance upon specialists, 
however, is not sufficient. The industrial ph^’^sician himself must 
know the clinical manifestations of syphilis, and be prepared to recog- 
nize them as part of the routine physical examination on the applicant 
or employee. This is especially important in cardiovascular syphilis 
and frequently of great significance in neurosyphilis. Garner,® on the 
basis of published summaries, laid some emphasis on this point. 

3. To the Reviewers, it would seem that Sayers’ important emphasis 
on questions of infectiousness deserves more expanded treatment. The 
importance of syphilis is proportionate to (a) the opportunity which 
the industrial syphilitic has to spread the disease. It is not proposed 
to limit this conception of his infectiousness to contacts taking place 
merely in the routine performance of his industrial duty. It is a con- 
cern of the employer, for example, that the waitress in the company 
restaurant, who is acting as a disseminator by clandestine prostitute 
activity with employees, shall be rated as an industrial hazard, precisely 
as is the employee who handles the lettuce or passes a towel from one 
person to another. Smith-^ has emphasized the praetical importance 
of the intramural carrier in a large group centering about a small 
industrial plant employing young men and women. This plant was 
30 miles from the clinic. Fifty-seven names of exposed persons were 
obtained by messages of patients and correspondence. Twenty-four 
persons were examined in the clinic; 9 gave negative reactions and 
15 were found to have acquired syphilis. In fact, it is quite conceiv- 
able that the syphilis transmitted through the intramural sexual con- 
tact of syphilis-infected employees is a more important issue than the 
transmission of syphilis through the mediation of food, articles of 
common use and the like. Much of the current emphasis on food- 
handling transmission of the disease is an unwarranted extension to an 
entirely different field, of conceptions appropriate to typhoid fever, 
scarlet fever, undulant fever, amebic dysentery, and so forth, among 
food-handling employees. The amount of s;^q)hilis disseminated by a 
Avaitress through a sandwich or a dish is reall^^ of no significance what- 
ever, as compared with her activities through other forms of “personal 
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contact.” Sayers’ scconci principle may be replirased and expanded 
K' giving ns item (6) the key importance of the person v/ith syphilis. 
This allows consideration for the workman at a iiigii-speed toof whose 
slowly failing I'ision caii.ses the ruin of an important piece of workj 
quite as much a.s it does for the engineer whose cerebrospinal in\'olve- 
ment carries him past a red semaphore or leads to the ignoring or mis- 
interpretation of an order. The third item (c), determining the classi- 
fication of syphilis as an indu.strial liability, is the possible cost of an 
individual syphilitic person’s disease to the industry in which he is 
employed. In this classification falls, for example, the important rela- 
tionship between syplulis and trauma, to which notable contributions 
have been made, in this country by Klaucler and Solomon^ and by 
Klauder.*® A footnote to Klauder and Solomon is worth quoting 
almost in its entirety; 

“The workman with dementia paralytica engaged in a hazardous or respon- 
sible position jeopardizes hi.s own life, that of his fellow workmen and others. 
His rnenace in industry and to society need not be emphasized. From data 
compiled by Pollock and Nolan (State Hospital Quartcrl 3 ', May, 1923) they 
give 804.7 as the rate per hundred thousand of dementia paralytica among 
captains, masters and pilots in the State of New York; 350.6 for telegraphers; 
275 for railroad conductors; 23S.7 (or locomotive engineers; 202.7 for switch- 
men, towermcn and flagmen, and ISG.O for brakemen and trainmen. Lansburgh 
(Labor and Industo", 13: 3-7, 1926 Commonwealth of Pennsylvania Depart- 
ment liabor and Industrj-), writing on the worker's responsibility in prevention 
of accidents, comments on the humorous incident of the man who sawed off 
the limb of a tree on which he was sitting, and points out that in Pennsj’lvania, 
in 1925 a worker actually did saw himself off the limb of a tree. . . . Again, 
Gamer (South. Med. J., 19: 222, 1926) records the following: An autopsy per- 
formed upon one man who lost his life in an accident, disclosed a severe S5’phtlitic 
brain lesion.” 

Camp,® Stokes and Brelimer and others cite specific instances in 
which neurosyphilis was unquestionably responsible for serious railroad 
accidents, and Parran gives one such e.xample a liiglily personal and 
vivid touch. Speaking from the industrialist's side, both Klauder and 
Solomon, and Klauder point out" that industrial compensation laws 
now abolish the defense of contributory negligence; hence it is no 
defense for the employer to show that pree.xisting disease^ brought 
about accident. In fact, Klauder’s contribution on interstitial ker- 
atitis and trauma should be read by every industrial physician, and 
its principles become familiar to industrial executives and medico-legal 
counsel. 

Eliet,® under the professorship of Jeanselme, laid down in 1920 a 
summarj^ which is constantly quoted by persons concerned today with 
the influence of trauma in syphilis (Beeson-). His classification of its 
effects includes: 1, a single and violent trauma; 2, a single mild trauma; 
and 3, mild trauma repeatedly applied. For all of tb^e the industrial 
physician should be constantly on his guard in evaluating the potential 
significance of syphilis in an employee for his company. The impor- 
tance of complete evaluation in the syphilitic patient from the stand- 
point of asyunptomatic neurosyphilis must be particularly stressed in 
this connection, for emploj'ces with negative serologic tests and a 
history of treatment in which evaluation of the status of the nervous 
system has been overlooked can furnish some of the most startlmg and 
serious examples of the activation of nervous system involvement by 
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trauma (Urechia^® and Barthelemy^). It should be pointed out also 
that the question of infectiousness is entangled with the trauma issue, 
and that Spirochjeta pallida may appear in early syphilis in lesions 
induced bj^ vesicants and other traumatizing agents (Frankl,^ 1936). 
Neisser/® of course, observed this in the skins of sj'^philitic patients, in 
whom no trauma was present. Some of the practical aspects of this 
problem as it affects industry have been summarized by May.^® 

4. The employability of a person with syphilis depends on Items 2 
and 3 as outlined above, and not on the mere fact that he has syphilis. 
It is at this point that most of the adverse criticism of industry for the 
discharge of an employee merely upon the discovery of what is actually 
a completely harmless sj'^philis, is directed. 

5. Industry will find it a duty and a profitable one to care adequately 
for the types of syphilis involved in (3), (a), (b) and (c). Most of the 
statistical estimates on which this statement would have to rest are 
still not too well defined; they foreshadow, however, a comparatively 
easy demonstration of the profitableness of a treatment, as well as a 
case-finding mechanism as an investment for almost any industry. 
This possibility is clearly foreshadowed in Parran’s Item 5 in his 
declaration of public policy. 

6. For the relatively large proportion of latent and inactive syphilis 
which a case-finding mechanism in industry will detect, industry itself 
will be wise to take a responsible attitude. By so doing, it will avoid 
the onus of an adverse public opinion, which will inevitably criticize 
it for undiscriminating action against an employee. It will preserve 
morale and avoid industrial conflict, by convincing labor of its genuine 
interest in the employee, rather than merely in his syphilis as an 
industrial hazard. It will avoid the cost of traumatic syphilis, and 
thus also the unfavorable position in which the employer is placed bj'’ 
existing workmen’s compensation enactments. 

Those interested in the epidemiologic attack on syphilis are con- 
cerned also to see industry assume an attitude of responsibility toward 
the prevention of the disease as a disease, quite as much as its control 
as a,n industrial hazard. If industry responds to this demand it will 
share the perplexities associated today with the interpretation of 
infectiousness. It will find that the disease is kept alive, so to speak,, 
by a margin of infected persons who do not respond to so-called stand- 
ard treatment procedures. It will find furthermore that there is as 
yet no satisfactory definition of the amount of treatment which will 
render any given patient non-infectious. On the other hand, as the 
best available practice, the systems proposed by the Cooperative 
Clinical Group and the U. S. Public Health Service for the standardized 
treatment of early syphilis, latent syphilis within the first 4 years, and 
even syphilis in pregnancy, should be familiar to every industrial 
physician. Already individual instances have been cited in which 
industrial concerns have refused the responsibility of seeing treatment 
through by an adequate standard, though they have insisted on, and, 
in fact, undertaken its initiation. The inadequacies of a policy which 
shift the responsibility for the treatment of syphilis in industry to the 
private general practitioner have been described in vigorous terms by 
such authors as p^ehrinann, who, in the case of the duPont interests, 
found inertia and unfamiliarity wnth modern methods among physi- 
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mns, to be one of the most serious problems with which it had to deal. 
Ihe place given m Parran’s statement of policy to educational activities 
and experiments in prophylaxis may be supplemented by the suggestion 
that an industry which is preventively-minded will concern itself with 
sv^hilis m t)ie families of its emploj'ees, quite as much as with the 
disease in the employee himself. 

John H. Stokes, M.D. 

Hemian Beerjuan, M.D. 

Norman R. Ingraium, Jr., M.D. 
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PROTEIN PRODUCTION AND EXCHANGE IN THE BODY 
INCLUDING HEMOGLOBIN, PLASMA PROTEIN 
AND CELL PROTEIN.* 

By George, H. Whipple, M.D., 

ROCHESTER, N. Y. 

(From the Department of Pathology, The University of Rochester School of Medicine 

and Dentistry.) 

When we consider the protein-building mechanism of the body 
it is logical to start with hemoglobin and plasma protein production 
under the stimulus of depletion. One may include also the building 
of new cells after injury during periods of zero protein intake and 
consider the exchange which may occur within the body as one 
protein contributes to the formation of another type of body pro- 
tein. Reserve stores of protein-building material if present must 
be recognized and estimated before we can draw an accurate picture 
relative to new protein formation. One is impressed with the 
''fluidity” of the body protein reserve stores, which can very easily 
be moved from plasma to cell and vice versa, with little delay, with 
no detectable loss and without the anticipated catabolism to amino 
acids. 

In this discussion of protein building within the body we must 
refer to two types of standard animals. A. The standard anemic dog 
has been rendered anemic by continuous blood withdrawal every 
week.®’*' These dogs are maintained at a uniform anemia level of 
one-third normal or 40 to 50% hemoglobin (100% = 13.8 gm. 
hemoglobin per 100 cc.). A considerable reserve store of hemo- 

* Twenty-first Mellon Lecture delivered before the Society for Biological Research 
of the School of Medicine, University of Pittsburgh, May IS, 193S. 

VOL. 196, NO. 5. — NOVEMBER, 1938 
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globin-building material is removed during tbe first 6 to 8 weeks 
of continuous bleeding. At this level the dog is clinically normal 
in all respects and the hemoglobin removed each week to keep the 
anemia level constant represents the potency of the diet intake for 
that period. Such dogs are in effect testing machines by which 
can be measured the potency of a variety of food factors for hemo- 
globin production. B. The standard plasma depleted dog has been 
reduced to a state of hypoproteinemia®®* by daily plasmapheresis 
(a removal of blood followed promptly by a return of washed red 
cells suspended in a saline solution). The plasma-protein concen- 
tration of the blood is reduced from a normal of about 6% to the 
optimum experimental level of 4% and kept constantly at this 
level for weeks and months. This procedure presumably furnishes 
a stimulus for the production of new plasma protein. This 4% 
level is above the edema level of 3.5% and is well tolerated by the 
dog which remains active and clinically normal with a good appe- 
tite. After the reserve store is exhausted in 2 to 6 weeks, the plasma- 
protein production on a fixed basal diet is quite uniform. We can 
then study the effects of various procedures upon new plasma- 
protein production and can measure the potency of various proteins 
given in the diet as they influence new plasma-protein output. 

Hemoglobin Production. It has been well established in standard 
anemic dogs’^ that the production of hemoglobin can be controlled 
by the diet intake. As a result of a long series of experiments 
food material has been measured as to its capacity to produce new 
hemoglobin under these standard conditions. We may dmde food- 
stuffs into two groups— those favorable for hemoglobin production 
and those which are relativelj' inert. Livers^’” from warm-blooded 
animals head the list, and in the standard feedings (300 gm. liver 
per day for 2 w’eeks) effect a net output of approximately 100 gm. 
new hemoglobin. Among the foodstuffs favorable for hemoglobin 
production in the dog may be mentioned kidney, gizzard, spleen, 
pancreas and a few fruits— apricots, peaches and pranes. Muscle 
stands in an intermediate position and shows considerable varia- 
bility in potency. In contrast, dairy products, fish and sea food, 
vegetables, grains and many fruits are relatively inert and contnbute 
very little toward hemoglobin building under these conditions. 
Low-protein diets continued over long periods will cause a fall m 
the circulating hemoglobin.^^ Iron is the most potent inorganic 

Theoretically amino acids given in proper amounts and suitable 
mixtures should produce a calculated amount of new hemogbbm. 
At present, surely, ive are far from tliat goal, but it caji be shown 
that certain amino acids given wdth the basal diet will increase the 
production of new hemoglobin to about one-third the standara 
response to liver. Moreover, both the natural forms and optical 
isomers of histidine and phenylalanine are potent.®'' It has been 
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shown recently that one of the vitamins (riboflavin) has a definite 
influence upon the production of hemoglobin in these standard 
anemic dogs.^ 

Abnormal factors may modify new hemoglobin production in 
these standardized anemic dogs. Infection (endometritis) lasting 
over many weeks may completely inhibit the hemoglobin produc- 
tion in a standard anemic dog; but removal of the infected uterus 
will return the hemoglobin produetion to the normal level.^** A 
sterile abscess will diminish temporarily hemoglobin production 
under standard conditions. The abscess will also abolish the hemo- 
globin production of the anemic dog during fasting periods in con- 
trast to the control anemic dog which can produce abundant new 
hemoglobin during a 2 weeks’ fast. Impaired intestinal absorption 
and significant blood destruction are excluded in these fasting 
experiments.®^'’ The evidence points to a disturbance of the internal 
metabolism related to hemoglobin building as responsible for this 
inhibition of hemoglobin production in such experiments. 

A bile fistula also modifies new hemoglobin production in these 
standard anemic dogs. In fact, the output of hemoglobin is just 
about cut in half by a bile fistula and cannot be returned to normal 
by feeding large amounts of bile daily by mouth.® It would appear 
that interruption of the normal flow of bile into the intestine changed 
the absorption of hemoglobin-building constituents. This is true 
for iron given by mouth, as the same dog can utilize iron with 
normal facility if it is given by vein. These bile fistula dogs can 
digest and absorb protein readily, as they maintain a constant 
weight, normal activity, appetite and general health. It would be 
hazardous to say that the bile fistula dog can digest and absorb 
protein for maintenance but not for hemoglobin building. We 
prefer to think of the bile fistula liver as somewhat disturbed and 
unable to take its full part in assembling the various constituents 
which go to the makeup of the mature hemoglobin as it appears in 
the erythrocyte. 

Gastrectomized dogs”'®®'®® produce less hemoglobin on standard 
diets in anemia than do normal dogs. It is not clear whether 
impaired digestion or some missing factor may be concerned. 

Liver abnormalities in humans have been studied, usually relating 
to the missing constituents in pernicious anemia. Abnormal human 
livers have been tested in this laboratory®® to show departures 
from normal in the content of hemoglobin-building material as 
tested in anemic dogs. 

The investigator is always seeking to simplify biologic experiments 
and thereby exclude variables which are all too numerous in this 
type of experiment. Fastmg presents some interesting reactions in 
these standard anemic dogs and these phenomena have received 
much study. During fasting periods of 2 to 3 weeks with the intake 
limited to sugar and water, the standard anemic dog will produce 
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considerable amounts of new hemoglobin (30 to 50 gm.). If this 
dog IS fed a liberal amount of iron with the sugar the new hemo- 
.globin production will average about 100 gm. As there is no pro- 
tein intake the new hemoglobin obviously must be derived from body 
protein. This then is reducing the hemoglobin production to its 
simplest terms as regards food intake but this reaction can hardly 
be thus designated as it relates to internal protein metabolism. Dur- 
ing this period of active hemoglobin production with zero protein 
intake, the nrinary niirogm shows a large decrease in its urea- 
ammonia fraction^— evidence that the nitrogenous precursors of the 
urea were retained within the body and presumably utilized for 
hemoglobin building. This has been termed the “reaction of con- 
servation/’ In addition, there may be some exchange of protein 
materials within the body of the order of that described below. 

Potency of Diet Factors for Hemoglobin Building in Anemia. Table ! 
summarizes observations made on standardized anemic dogs fed 
designated ^amounts of potent food factors using the salmon-bread 
diet as the base line. The superiority of liver is obvious. The 
maximal and minimal figures in part represent differences in dogs, 
some animals being able to produce more new hemoglobin on a given 
diet than others. We cannot exiilain this fact but perhaps it is in 
harmony with the fact that some dogs can run faster or have more 
stamina than others. 


Tabi,e 1.— Hbmoolobik Poten'cy of Diet Factors— Average Vaetjes 


Total net 

hemoglobin Hemoglobin output 

average per 2 whs. 


Diet factor 

output 
per 2 wks., 

Maximal, 

Minimal, 

No. of 

daily intake. 

gm. 

gm. 

gm. 

expta. 

Pig liver 

300 gm. . 

. 93 

124 

69 

77 

Liver ext. 55 

300 eq. . . 

. 56 

72 

37 

22 

Pig kidney 

300 gm. . 

. 69 

92 

49 

9 

Pig spleen 

300 gm. . 

. 82 

100 

55 

3 

Beef heart 

300 gm. . 

. 49 

57 

33 

7 

Apricots, dried 

100 gro. . 

. 42 

92 

ItS 

31 

Iron (Fe) 

40 mg. . 

. 53 

95 

25 


Iron 

400 mg. . 

. 94 

127 

67 

6 

Salt mixt. — Fe 

6 gm. . 

. 9 

22 

0 

16 

Salmon bread 

400 gm. . 

. 

19 

2 

110 


Plasma-protein Production. The standard plasma depleted dog by 
means of almost daily plasmapheresis can be brought to a steady 
state of hypoproteinemia and a uniform plasma-protein production 
on a uniform basal diet. We then are in a position to test the 
potency of diet factors which may influence the production ot new 
plasma protein. Whole plasma (fresh or dried) heads In® 
md it requires only 2.6 to 3.5 gm. of plasma protein by mouth to 
produce 1 gm. of new plasma protein in the depleted dog a potency 
ration of 2.6 to 3.5. Various basal diets contain only 7 to 10 gm. ot 
protein per day as fed and these small amounts of protein are well 
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utilized whether derived from grains, potato, kidney or liver. The 
potency ratios vary from 4.5 to 5.5, When larger amounts of liver 
are fed the potency ratio is 5.5 to 6.5, but in any case it requires 
at the maximum 6.5 gm. of liver protein as fed to produce 1 gm. of 
new plasma protein. 

Other proteins are less successfully utilized— for example the pro- 
teins of red cells, beef heart, spleen and casein have potency ratios 
close to 10. In general, when larger amounts of protein are fed, the 
utilization is less efficient and the potency ratio rises. Plant and 
grain proteins^® as a rule favor the production of globulin and cause 
a fall in the A/G (albumin-globulin) ratio which may even go far 
below 1. By contrast, the animal or visceral proteins favor a 
production of albumin and tend to cause a rise in the A/G ratio. 
Soy bean protein®® is unusual and deserves a special note. It is 
very rapidly and completely utilized and favors albumin production 
(like animal protein) and has a potency ratio of 5 to 7. 

Infection and intoxication^® disturb the plasma-protein produc- 
tion of these dogs and may check completely the new plasma-pro- 
tein production. This includes cellulitis and sterile abscesses. Also 
intestinal disturbances will check plasma-protein production. Even 
the moderate intestinal disturbance due to fresh yeast feeding will 
check plasma-protein production, while autoclaved yeast is well 
digested and utilized to produce new plasma protein. 

Fasting periods give interesting information.^® When the reserve 
store is depleted the dog can produce very little new plasma protein, 
2 to 8 gm. per week. This means that the body cells can contribute 
but very little except the stored reserve protein to combat the 
dangers of hypoproteinemia; but as explained below the plasma 
protein can contribute advantageously and abundantly to the pro- 
tein needs of the cells. This is in vivid contrast to the standard 
depleted anemic dog which in a week’s fast can produce large 
amounts of new hemoglobin (50 gm.). 

The regeneration of serum protein has been studied experimen- 
tally in the dog by Cowgill, Melnick and Burack.®® We believe 
their observations are in harmony with those reported from this 
laboratory. The interpretation of the experimental observations 
differs somewhat in the two laboratories. 

Table 2 gives an interesting comparison of hemoglobin and 
plasma-protein production in depleted dogs. Liver alone is effi- 
ciently used to build new hemoglobin or plasma protein. Serum 
proteins and egg white are potent for plasma-protein building but 
less efficient for hemoglobin production. Casein, soy bean meal 
and salmon bread offer conspicuous contrasts. They are all used 
efficiently to produce new plasma protein but are ineffective in 
building new hemoglobin. 

It should be emphasized that the amonnis fed to the plasma 
depleted dogs are less than those fed to the anemic dogs. It is 
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certain that the depleted dog can produce very much more plasma 
protein than new hemoglobin and so much plasma protein can be 
produced that \\e cannot remove it fast enough — therefore the 
diet intake must be kept down. For this reason the + signs are 
added to the figures given in the plasma-protein production column 
(Table 2) indicating that the true total capacity is much above 
that listed. In general, the more protein fed, the more new hemo- 
globin or plasma protein is produced. The top limits are easilv 
reached for hemoglobin production (75 gm. per week); but by this 
method the maxima cannot be established for plasma-protein pro- 
duction (100 gm.-f- per week). 


Table 2. — Comp.^rison' of Hemoglobin' .vkd Plasma Pboteik Prodection. 



Totnl 

Ratio 

Total net 

Ratio 


not Hb. 

protein 

plasma 

protein 


averoRc 

intake 

. protein 

intake to 


output, 

to Hb. 

production 

plasma 


1 tvk. 

output. 

1 wk. 

output. 

Liver (pig) . 

. . 50 

8/1 

65+ 

6/1 

Scrum (ox) . 

. . 15 

10/1 

70+ 

3/1 

Kidney (pig) . 

. . 35 

0/1 

10+ 

7/1 

Casein . 

. . 14 

42/1 

45+ 

8/1 

Heart (beef) 

. . 25 

14/1 

50+ 

10/1 

Egg iThito . 

. . 15 

8/1 

40+ 

5/1 

Soy bean 

* . 5 

35/1 

20+ 

7/1 

Salmon broad , 

. . 7 

50/1 

50+ 

4/1 


10 kilo dog, normal, ISO to 200 gm. hemoglobin in circulation. 

10 kilo dog, anemic, 50 to 60 gm, hemoglobin in circulation. 

10 kilo dog, normal, 30 to 35 gm. plasma protein in circulation. 

10 kilo dog, plasma depleted, 20 to 25 gm. plasma protein in circulation. 


Origin of Plasma Proteins. The origin of the blood plasma pro- 
teins has furnished material for debates among phj'siologists for 
years. It is now generally believed^-^-'®’’® that one of the plasma 
proteins (fibrinogen) is derived only from the liver. Eiddence is 
accumulating to indicate that the liver is actively concerned vdth 
production of the other plasma proteins. A large store of protein 
material is found in the liver,*-*® and it was shown manj' years ago**-®- 
that after a rapid and extreme plasma depletion the dog could throw 
into the circulating plasma considerable amounts of protein within 
an hour or two. ISIoreover, this reaction was abolished by the 
presence of an Eck fistula or severe liver injury.**® More recently 
it has been observed*® that the Eck fistula modifies the capacity of 
the dog to maintain a normal concentration of plasma protein dur- 
ing periods of low-protein intake. 

Observations related to clinical material cannot be reviewed care- 
fully at this time. Much of this evidence has been reidewed by 
Peters, YanSlyke and associates in various papers-® and texts.-’ 
They feel that there is some esudence that the plasma proteins are 
formed in the liver but much more e%'idence is needed and there are 
conflicting data. Another excellent reidew of “ 

disease is that by jMoschcowitz.-* Some workers'® believe that the 
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reticulo-endothelium participates in tlie regeneration of plasma 
protein (globulin in particular). 

Many authors/-^® from a ‘study of patients with liver diseases, 
conclude that the plasma albumin is produced in the liver. Chronic 
hypoproteinemia has been observed in many clinics^^’®® sometimes 
associated with liver abnormality. 

The plasma proteins may show very high levels in disease and 
this increase involves the globulin fraction.^® This hyperprotein- 
emia is common in myeloma® and some other malignancies involving 
bone and in some inflammatory conditions®® (lymphogranuloma, 
tuberculosis and syphilis). Under such conditions the plasma- 
globulin fradion may contain a miscellaneous assortment of protein 
materials derived from cell breakdown as well as the true plasma 
globulin and there is no certain proof as to how much, if any, the 
true plasma globulin may be increased under these conditions. 

Reserve Stores of Protein-building Material. These reserve stores 
deserve attention in a general discussion of this type. We refer 
particularly to the stores of material from which the bod.y can 
manufacture new hemoglobin or plasma or cell protein. These 
stores are probably largely in the form of proteins within cells 
(Fig. 1). These reserve stores may be reduced to low levels by 
fasting or a long period of low-protein diet or reduced practically 
to zero by long-continued anemia or by plasma depletion during 
periods of low-protein diet. 

When these reserve stores of protein-building material are reduced 
to these low levels, the dog may react differently to certain types 
of intoxication— we may say that to a degree the reaction is con- 
ditioned by the presence of these reserve stores. One example is 
the reaction to a sterile abscess (Table 3). The normal dog when 
given a sterile abscess (1 cc. turpentine subcutaneously) promptly 
develops fever, leukocytosis and a sizable abscess lasting 3 to 
5 days. Also there is great increase in urinary nitrogen to 2 to 
3 times normal and this increase persists 6 to 8 days or longer. 
But the depleted dog shows little or no increase in the urinary nitrogen 
under identical conditions, although the abscess develops as usual 
with accompanying leukocji;osis and fever. This has been observed 
in anemic dogs® and in plasma depleted dogs.^® It would appear 
that the labile reserve protein stores (Fig. 1) were concerned— that 
these stores are more susceptible to the systemic insult and intoxi- 
cation of the abscess— that these proteins may break down more 
readily with release of toxic split products which are responsible 
for the general body protein injury and escape of the large excess of 
urinary nitrogen found in the normal undepleted dog. The observa- 
tions recorded in Table 4 may fit in here. When larger amounts of 
plasma protein are given than the dog can metabolize, we may 
imagine these labile protein stores as piling up in large excess, so 
much so that this excess is broken down with the production of 
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plasma albumin and globulin are also solely related to liver cell 
function. Strong evidence in favor of the production of plasma 
albumin by the liver is accumulating. We believe also that the liver 
is largely concerned with the production of the globin which makes 
up 95% of the finished hemoglobin as it appears in the mature 
red cell. 
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Fig. 1. — Protein stores within cells. 

Exchange of Protein Materials Within the Body. Many illustra- 
tions come to mind as examples of the “fluidity” of protein reserves 
and the facility with which the body in times of stress can mobilize 
protein-building material. During a fast the depleted anemic dog 
can produce 30 to 50 gm. of new hemoglobin within a week. Also 
during a protein fast the dog can regenerate new liver cells to repair 
an extensive injury due to chloroform poisoning.® During long 
depletion periods (anemia or plasma depletion) the dog draws out 
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all its reserve stores^ whieh presumably are within the body cells 
but when the depletion is discontinued the dog promptly repletes 
these stores and the repletion can be hastened by the ■ injection 
intravenously of hemoglobin or plasma. * . , 

Plasma 'protein, can contribute to the protein needs of the body 
cells and in fact the dog can be kept in nitrogen and weight equilib- 
rium by means of intravenous plasma injections together with fat 
and carbohydrate by mouth, ilany experiments touching this 
point have been published from this laboratory,^"'®-’'''’ but I wish to 
cite a single experiment (Table 4). 

T.ABI.B 4. — Plasma Injection- Causes Intoxication-. Con-teolled by Diet. 




PosiVtrc Nitrogen Balance. 








Circu- 



JPlasma 




lating 



injected. 

Urinary 

Urea N 4- 


plasma 


Period®, 

total N, 

total N, 

KH^N, Creatin . 

protein, 

Weight 

48 hrs. 

cm. 

ftm. 

%. 

rag. 

gm, %. 

kg. 

1 . 

. • .... 

S.73 

89. 4 

129 

■ 7.1 

15.9 

2 

. . ' . . . . 

7 .58 

92.0 

96 



3 

, 

6.37 

89.0 

26 



4 , 



6.04 

89.2 

26 

... 

14.5 

Dog S^-tJfG — Plasma Jnjcciion Begun — Sugar by Mouth 

—Intoxication. 

5 . 

. . 3.00 

11.11 

SS.4 

221 

7.0 

14.4 

G . 

. . 3.59 

10.39 

90.0 

146 

7.7 


7 . 

. . 3.44 

14.29 

90.7 

20S 

7.9 


S . 

. . 3.37 

17.49 

88.9 

340 

8.3 

13.0 


Plasma Injcclion Plus Coxegill Diet — Posititc Nitrogen Balance. 


9 . 

. . 4.36 

9.63 

SS.6 

219 

8.5 


10 . 

. . 4.11 

2.89 

68. S 

28 

7.7 


H . 

. . 2.21 

3.70 

73.0 

26 

7.2 


12 . 

, . 4.12 

3.47 

71.9 

13 

7.S 

IS. 3 

13 . 

. . 4.42 

2.61 

64.5 

16 

7.9 


14 . 

. . 4.17 

2.22 

55.1 

24 

8.0 


15 . 

. . 2.14 

2.01 

50. S 

14 

7.6 ■ 

13.2 

16 . 

. . 4.24 

2.34 

58.2 

21 

8.2 


17 . 

. . 4.12 

2.34 

62.7 

19 

8,4 


18 . 

. . 2.02 

2,36 

63.3 

10 

S.o 



Plasma Injection Discontinued — Cowgill 

Dief Continued. 


19 . 


2.44 

61.0 

31 

, . . , 

13.0 

Period 1 

— fasting. 






Periods 2, 3, 4 — given 50 gm. dextrose daily by mouth. 




The experiments in Table 4 are of the utmost simplicity but the 
reactions can hardly be so described. This normal dog-" after 
2 days of fasting was given water and sugar only, by mputb, for 
6 days (Periods 2, 3, 4). Plasma obtained from normal donors was 
then given by vein, about 160 cc. each day. The amount of con- 
tained protein nitrogen is given in Table 4. It is obvious at a glance 
that the urinarj’- nitrogen rises promptly to high levels~in Papod b 
as high as 17.5 gm. This indicates some intoxication winch is 
destrojdng body protein in excess of the plasma protein introduced. 
There is a conspicuous increase in' creatine nitrogen winch suggests 
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muscle protein injury. There was clinical evidence of intoxication 
as well. 

When a protein-free diet (Cowgill) is given but the plasma injec- 
tions continued, the dog drops promptly to low levels of urinary 
nitrogen, even below the expected levels on sugar intake alone. As 
the experiment continues the dog is maintained in a positive nitro- 
gen balance (Periods 10 to 18— plasma-protein-nitrogen intake 
31.5 gm. and urinary nitrogen output 23.9 gm.). There is even a 
slight gain in weight (Periods 8 to 16). Clinically the dog is nor- 
mal during this period. The urea-ammonia fraction of the urinary 
nitrogen is very high (90%) during the period of intoxication but 
drops to low levels (55 to 60%) during the long period of positive 
nitrogen balance— “the reaction of protein conservation.” 

The recent experiments of Howland and Hawkins^® show that 
this plasma-protein utilization can go on actively in the phlorizin- 
ized dog without the appearance of any excess sugar or nitrogen in 
the urine, indicating utilization without any extensive catabolism 
of plasma protein as in digestion. This suggests a cleavage into 
large aggregates which are promptly combined to supply the special 
protein requirements of the specific body cells. 

These observed facts invite speculation concerning involved 
mechanisms. For plasma protein to be stored or utilized in the 
liver, muscles or body tissues, it must be stored at such or slightly 
catabolized (large aggregates rather than amino acids) and re- 
synthesized to cell protein. This mechanism may be disturbed by 
overloading (injection of too much plasma) or lack of adequate 
carbohydrate and fat. As a result the catabolism may get out of 
hand and within or without the body cells produce toxic split pro- 
ducts with ’consequent intoxication and a large surplus of urinary 
nitrogen much above that contained in the introduced protein. 

The diagram (Fig. 2) may help to visualize reactions which relate 
to much data reviewed above. Food through amino acids contributes 
to the cell proteins of liver, muscle and body tissues. The liver 
cell (and its protein) contributes directly to plasma protein and 
hemoglobin. There is an important -protein exchange (fluidity) 
which may go on mthin the body and concerns many of the reactions 
described above. The plasma protein may contribute easily to 
body protein needs (muscle, liver and hemoglobin), but these other 
tissues can contribute only vdth difiiculty to plasma protein by 
this method of exchange (after the reserve stores are depleted). 
Other tissues contribute easily to hemoglobin (for example, in fast- 
ing), but hemoglobin can contribute less readily, if at all, to other 
body proteins. This type of exchange does not concern profound 
cleavage and amino acids, but we think of it as related to a slight 
cleavage of proteins into large aggregates which can readily be 
assembled to form the protein of the special cell or the reserve store 
related to that cell. 
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It is probable that these large aggregates have to do with intra- 
ccUular reactions in the main. For example, the rapid exchange 
back and forth between the_ plasma protein and body cells would 
seem to call for slight modification of this labile reserve protein 
which could hardly occur except within the cell. 



All of these experiments point to the liver as of primary impor- 
tance in body protein metabolism. We believe it is proper to think 
of the liver as participating in the assembly of amino acids and other 
constituents of body proteins into aggregates which may be used 
in the liver or elsewhere to form the specific protein of the body cell. 
Whether we think of protein exchange in the body, or of protein 
reserve stores or of protein fabrication, we may well give first place 
to the liver as the agent, bank or factory. 
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MYELOBLASTIC leukemia is usually regarded as a type of the acute 
leukemias. Acute or blastic leukemias, as a rule, run comparatively 
short courses, and frequently enlargement of lymph nodes, spleen 
and liver is encountered at some time during the disease. Increase 
in number of the leukocjdes because of immature or embyronic cells 
is usual in this group of leukemias. There also may be present 
purpuric manifestations and ulceration of mucous membranes. 
Forkner^ has given a good account of the differential diagnosis of 
the three types which are most commonly found. 

Reports of cases of blastic leukemia which have shovm little 
purpura, frequent leukopenia, and absence of clinical enlargement 
of spleen, liver or lymph nodes are rather rare. Such cases as have 
been reported also have tended to be subacute rather than acute in 
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nature. Hirsdifeld,^ Pinkerton,® Weber,’ Kracke and Carver,^ and 
Mettier and Purviance® liave reported in all a total of 13 cases in 
which the clinical pictures had many similarities. In the case of 
Hirschfeld and in those of Pinkerton the cell tjTpe is difficult to make 
out. The case of Kracke and Garver was not followed but was 
probably lymphoid, wdiile the one reported by Weber and those of 
hlettier and Purvianee were myeloblastic in type. 

It is probable that certain others have been reported, and mis- 
diagnosed as aplastic anemia. It is also possible tliat some authors 
have termed this type of disease aleukemic leukemia, but, as laffe^ 
has pointed out, that term should be reserved for leukemia with a 
normal blood picture. 

In this communication we are reporting 5 cases which have manj^ 
points in common with the former group. All were studied in Lake- 
side Hospital in the past 3 years. We believe that each of these was 
myeloblastic in type, not only because of the type of cells found in 
preparations stained with Wright's stain but also because of the 
appearance of the abnormal cells with supravital stains. To 
strengthen this point, in 3 of the eases peroxidase reaction gave a 
high percentage of peroxidase positive cells. 


Case Abstracts, C.ase 1.— M. H., a 37-year-old white woman, who 
entered the hospital for the first time on Januaiy 28, 1935, complaining of 
pain in the left thigh, weakness, and fever. 

About 4 years earlier she had had the cutaneous manifestations of purpura. 
She was found to be sensitive to oranges, and the purpura disappeared fol- 
lowing the elimination of oranges from her diet. For o months pHor to 
entry she felt below par, and her physician found her to be anemic. Iron 
therapy did not alleviate her symptoms. Nine days before admission she 
noticed the beginning of a painful swelling in the lower posterior surface of 
her left thigh, accompanied by dully sensations and a fever which, at times, 
reached 39.3° C. She was then sent into the hospital. 

Pkij^cal examinadon revealed a well-developed, well-nounshed woman of 
37 years. Temperature on, admission was 39.2° C., pulse 120 , respirations 
28, blood pressure 130/80. Relevant findings on physical exanunation were 
as follows: There were two small purpuric spots present, one on the right 
hand and one on the left leg. The raucous membranes were pate; no 
petechiae w'ere seen. There was a tender indurated area_ on the posterior 
aspect of the left thigh, about 10 cm. proximal to the knee joint. No lymph 
nodes were palpable; the spleen and liver could not be felt. 

Laboratory Findings on Admission: Urine: hazy, acid, specmc gra^'lty 
1,018, albumin—slightest possible trace, sugar negative, sedimmt essen- 
tially negative; blood: er^hrocytes, 2,340,000, hemoglobin, 53% 
leukocytes 7450. Differential showed 12% neutrophils, 37 % 

41% blast cells, and 10% unclassifiable. Peroxidase stem showed dU/d 
granular and 40 % non-granular ceils. The red blood cells te the smear were 
large, and the number of platelets rras greatly reduced. Blood was 

negative. Icteric index was 12. Blood sugar was 84 mg-%- 
nitrogen 8 mg.%, blood uric acid 3.8 mg.%, blood calcium 9.1 mg.% ana 

Course .^ For the first 27 days of her hospiteh'zation temperature 
varied beteeen 38° C. and 41° C. Seven days after admission sexual 
petechiffi were noted in the mouth and throat, and several small, duty gras 
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ulcers of the pharynx were noted. At this time the leukocyte count, was 
23,350 with 19% neutrophils, 5% lymphoc 3 i;es, 4% meylocytes,_ 67% 
blasts, and 5% unclassifiable cells. Nucleated red cells were seen in the 
smear. Thus far one blood transfusion was given, then 6 more were given. 
Roentgenograms of the chest and abdomen were essentially negative. The 
patient continued febrile, as noted, and on the 14th hospital day developed 
pleuritic pain in the right chest and a friction rub. On the 25th hospital 
day a large quantity of mucopurulent material was obtained from the thigh, 
containing by culture S. aureus hemolyticus. Following this, improvement 
was progressive, temperature dropping to normal and remaining normal 
until her discharge on the 61st hospital day. 

The variation in blood counts is interesting. In 52 complete counts the 
lowest leukocyte count recorded is one of 1400 with 33% neutrophils, 64% 
lymphocytes, 2% monocytes, and 1% eosinophils. The highest count was 
one of 29,300 with a differential of 58% neutrophils, 9% l 3 ^phocytes, 3% 
monocytes, 10% myelocytes, and 20% blasts. Before incision of the 
thigh abscess the leukocyte counts were in the 20,000 range, always having 
a variable nmnber of blast cells; after the drainage was instituted the count 
immediately dropped to 5000 and less, with differential counts nearly 
normal, with the exception of slight depression of neutrophils, and an occa- 
sional blast cell. In addition, erythrocyte count and hemoglobin rose and 
remained up following incision and drainage of the abscess, and at dis- 
charge were nearly normal with a normal number of platelets. At no time 
were lymph nodes, spleen or liver palpable. 

The patient remained at home for 5 months, feeling quite well. She had 
a few purpuric spots occasionally, and her leukocyte count varied between 
1900 and 4000, the differential showing 2 to 16% neutrophils and 0 to 28% 
blast cells. The erythrocyte count and hemoglobin then began to drop and 
she became weaker. She reentered the hospital on September 15, 1935, for 
transfusion (500 cc. of citrated blood). No lymph nodes were palpable, 
nor could the spleen or liver be felt. Four days following this many tender, 
circumscribed, non-fluctuating areas from 1 to 4 cm. in diameter appeared 
over her arms, shoulders, and chest. After another transfusion, the lesions 
cleared rapidly and she was discharged. At home, she was given increasing 
doses of Fowler’s solution, as her leukocyte count was around 12,000 with 
67% blast cells. Fowler’s solution was discontinued because of toxic 
symptoms, and because the type of cell in the smears did not change nor did 
the count become reduced. She had been rehospitalized meanwhile, and 
5900 cc. of citrated blood was given during her stay in the hospital. She 
remained in the hospital 86 days, and the leukocyte count remained below 
4000 with a high percentage of blast cells except for a few occasions when the 
total count rose to around 10,000. A sternal marrow biopsy was done and 
histologic examination showed that the marrow spaces were completely 
occupied by medium-sized cells vdth large nuclei, believed to be blastic 
in type, and almost complete absence of erythrocyte formation (Fig. 1). 

She was discharged from the hospital on January 10, 1936, and readmitted 
on January 23, 1936, with a sore mouth. She remained in the hospital 
until her death 77 days later. During this time she developed abscesses in 
the right axilla and in the left lumbar region. From the axillary abscess 
S. aureus hemolyticus was cultured and from this a vaccine was made. Her 
mouth became progressively Avorse, she gradually lost weight and strength, 
and Anally AA'ent into circulatory collapse and died. 

During the last month of her hospital stay she AA’as given increasing doses 
of the autogenous Staph. A'accine, starting A\’ith 0.05 cc. (1.0 cc. = 1 bilhon 
organisms) and increasing to 1.5 cc., but this only after she had received 
20,000 units of Staph, antitoxin. The day' after each injection of this 
A^accine her leukocjde count rose to a ncAv high leA'el and the next day- again 
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dropped, but not to the previous level. The vaccine was started when the 
leukocyte count was 15,000 of which 50% were blast cells and after the 
last injection it was 117,000 of which 90% were blast ceUs. The last injec- 
tion was given 5 days before death and the day before death her count had 
returned to 50,000. Liver, spleen, and Ijunph nodes were not palpable at 
the time of death. 

Aiitopsy (by Dr. Howard Jackson, April 9, 1936). Pathologic diagnosis in- 
cluded: Myeloid leukemia, leukemic hyperplasia of sternal and vertebral 
marrow, purpura, and bronchopneumonia. 

Liver weighed 2150 gm. It was smooth, firm, and sharp-edged. The 
cut surface showed the usual lobular pattern. Histologic examination 
showed normal architecture, nith no evidence of leukemic i^tration. The 
spleen weighed 400 gm. Histologic examination revealed no abnormal 
cells. No enlarged lymph nodes were found. Sections were made from 
nodes from axillary, cervical, mediastinal, and abdominal regions, all show- 
ing normal lymph node architecture with no abnormal cells. 

Bone marrow (sternum, ribs, and vertebra) ; Grossly, the vertebra and 
sternum contained abundant, viscid, pale pink marrow, which on histologic 
examination showed striking lack of maturation of the leukoc 3 des. The 
majority of leukocyte elements were immature; some were large round cells 
containing large round vesicular nuclei, while some contained basophilic 
and acidophilic granules in the c 3 doplasm. Some large round cells were 
noted, also, containing large round dark-staining nuclei and clear cytoplasm. 
Very little evidence of eiythropoiesis was seen. 

With Wright’s stain, the majority of cells were large, ivith clear blue 
cytoplasm and large round nuclei containing nucleoli; the greatest number 
'of these were myeloblasts. 

Comment on Case 1. The points of' interest in this case are: 1, 
the duration of the disease, which was about 20 months; 2, the 
apparent remission of 5 months during which time the patient seemed 
completely ivell, except for a continued low leukocjde count. 

Attention should also be called to the rise of leukocyte count to 
117,000. This apparentlj' was concomitant with the use of auto- 
genous Staph, vaccine. The drop to 50,000 occurred when the 
vaccine was discontinued. 

In the long period during w’hich we obsen’ed this patient numer- 
ous blood studies were made. Auer bodies were frequently found in 
the blast cells stained vuth Wright’s stain; these same bodies could 
be made out easily as neutral staining rods when neutral red was 
used in supravital preparations of tlie blood. With the supravital 
preparation a more progressive link between the youngest and oldest 
cells could be described. Bone-marrow biopsy and autopsy both 
confirmed the diagnosis of mj’^eloblastic leukemia in this case. 

Case 2.— D. F., a 21-year-old white man, was referred to the hospital 
on September 2, 1936, by Dr. J. M. Painter of Kent, Ohio, complainmg of 
pallor, weakness, and dyspnea on exertion. , 

His illness had started 5 months pre\aously, when he began to smer 
from anorexia. Two months before admission he became weak and jMllia, 
and began to lose weight. There were dyspnea and palpitation on exertion, 
and slight parasthesia of the extremities. Past history was unimportant, 
except for the fact that he had worked with arsenical insecticides for 1 montn 
about 9 months prior to admission. 







Tig. 3. — Case 3. — Smear (Wtight’s stain) of sternal bone marrow obtained by 
biopsy (X 900). showing marked nonmaturation of white cell elements, but not to 
the extent found in the marrow of Case 1. Erythropoiesis is still active. 
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Physical examination revealed a pallid, poorly nourished, young man of 21. 
Temperature was 37.5° C., pulse was 96, respirations 22, and blood pressure 
110/80. Relevant points on physical examination were; A few small 
petechib were seen in the skin and mucous membranes, and a small abscess 
was noted on the right external ear. There was no enlargement of the 
lymph nodes in any region. Spleen and liver were not palpable. 

Laboratory Findings: Urines were negative for albumin and sugar. Kline 
exclusion test was negative. Blood chemistry showed values all within 
normal limits. Bleeding time was 4 minutes and 15 seconds; clotting time 
about 2| minutes. Icteric index was 7. Cell fragility was normal. Gas- 
tric analysis showed 30° free hydrochloric acid after histamine. All blood 
cultures were negative. S. aureus hemolyticus was cultured from the auricu- 
lar abscess. 

The blood, on admission: erythrocytes, 1,300,000; hemoglobin, 35%; 
leukocytes, 5100. Differential: 65% neutrophils, 25% lymphocytes, 2% 
monocytes, 2% myelocytes, and 6% blasts. There were 18 nucleated 
erythrocytes per 100 leukoc^es counted. The blast cells were determined 
to be myeloblasts by the use of supravital technique. 

Course: The patient was mildly febrile. Small numbers of petechise 
appeared frequently in the skin and mucous membranes. One blood trans- 
fusion of 500 cc. was given, and a biopsy of the sternum was performed. 
This showed hyperplasia of the white cell elements and some mitoses. The 
young red cells were reduced in number and there was also nonmaturation of 
all cell elements. The megakaryocytes were reduced in number (Fig. 2). 

The patient remained in the hospital only 6 days. No enlargement of 
liver, spleen or lymph nodes was discernible at any time. Leukocyte 
counts varied from 2400 to 5750, and as high as 12% blast cells were seen 
in some of the smears. _ At discharge, October 6, erythrocyte count was 

1.530.000 and hemoglobin was 50%. 

Follow Up: He was given two more transfusions. On Nov. 20, 1936, he 
began to develop edema of his legs, his erythrocyte count was l,400,p00, 
hemoglobin 35 %,- and leukocyte count 18,000. The type of cell remained 
unchanged. He developed marked edema and ascites which was relieved 
somewhat with salyrgan. The last blood counts on Jan. 19, 1937, showed 

1.860.000 erythrocytes, 40% hemoglobin, and 40,000 leukocytes. He died 
Jan. 23, 1937. No autopsy obtained. 

Comment on Case 2. The diagnosis of myeloblastic leukemia was 
made in this case not only from the blood cells but from the hyper- 
plastic state of the bone marrow and the number of immature cells 
present in that organ. The course was shorter than any other of our 
cases but this might be accounted for by the smaller number of 
transfusions which were given. 

Case 3.— R. C., a 23-year-old white man, was admitted to the hospital 
on April 20, 1936, complaining of dyspnea of 5 months’ duration. 

Past history revealed that he had sold gasoline, including the ethyl type, 
for 5 months in 1934, and for 5 months early in 1935 had worked in enamel 
dusts said to have contained lead. 

Five months previous to his admission he began to experience dyspnea 
on exertion and palpitation; accompanying this were a slight non-productive 
cough and weight loss. For the 8 weeks prior to admission he had noticed 
paUor, and Ins gums had bled easity. Two weeks before admission a moder- 
ate epistaxis occurred. A physician was consulted and parenteral liver was 
given; the patient continued to feel weak, and hospitalization was advised. 

Physical examination revealed a well-developed, well-nourished, white 
man Ijdng quietly in bed. Temperature was 38.5° C., pulse 120, respira- 
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tions 24, and blood pressure 120/50. The skin was very slightly icteric; 
a few petechia? were noted over the anterior chest wall. Tongue was pale 
but not atrophic; the gums bled easily, teeth were carious and dirty. The 
heart was slightly enlarged to the left, with a gallop rhythm at the apex, 
and a systolic murmur over the entire precordium. There were no lymph 
nodes palpable anj^vhere, and the liver and spleen could not be felt. 

Laboralonj findings on admission: urine, negative; IQine exclusion test, 
negative; icteric index was 18; gastric analysis; 60° free hydrochloric acid 
after histamine; fragility test was normal; many stools intermittently 
benzidine positive. 

Blood counts: erjdhrocytes 1,070,000, hemoglobin 25%, leukocytes 7700; 
differential : 63 % neutrophils, 28 % l 3 Tnphocj'tes, 9 % monocytes, and almost 
no platelets. There was a 5 % reticulocjde count. 

Course: Three weeks after admission a sternal biopsy was done. The 
marrow was markedly hj'perplastic in all elements except megakaryocytes. 
There were many young mj'eloc 3 ’tes, and increased numbers of myeloblasts. 
Increased mitotic figures were seen both in red and white cell elements. 
Auer bodies were seen in a few cells (Fig. 3). 

During the first 70 da 3 's the patient’s course was febrile. The only 
effective therapeutic agent was blood transfusion. The patient received a 
total of 5000 cc. of blood during this hospital stay. He improved consider- 
ably, but on Aug. 14, 1936, he was found to have a total leukocyte count of 
2550 with 42% neutrophils, 46% l 3 Tnphocytes, 4% myeloc 3 rtes, and 8% 
blast cells. He was discharged on the 106th hospital day, afebrile and 
feeling much better. 

Patient remained at home for 3 weeks, during which time he lost strength 
and became d 3 'spneic, and began to have severe headache accompaiiied by 
stiffness of the neck. He was readmitted on Sept. 3, 1936. At this time 
physical examination was similar to liis pre^^ous examination, but the 
spleen M'as thought to be palpable at the costal margin. Temperature was 
38.5° C. 

Laboratory Findings: Urines w'ere negative. Lumbar puncture simwed 
an initial pressure of 230 mm. spinal fluid, but examination of the fluid was 
negative. Blood: er 3 ’throC 3 des 2,430,000; hemoglobin 60%; leukocytes 
13,300; differential: 52% neutrophils, 14% l 3 TnphoC 3 rtes, 2% monocytes, 

6 % myelocytes, and 26 % blast cells. Twenty-seven nucleated ersdhrotqn^ 
were seen per 100 leukoc 3 rtes counted. At this time there were over 60% 
granular cells in the blood smear as shovm by peroxidase reaction. 

Following admission the leukoc 3 d:e count dropped to 5000 and remamea 
low for some time. The patient developed abscesses of the gluteal regira 
and one finger, which were incised and drained. Matenm from me ab- 
scesses was cultured and from this was grown S. aureus hemolyticus. i hirty- 
eight blood transfusions were given. Staph, toxoid was given in mcreasing 
doses over two periods of time in an effort to increase his resistance to mtec- 
tion. The leukocyte count continued low vith a large number of blast cells, 
except for one period of 12 days w’hich corresponded to the use of me largest 
doses of Staph, toxoid when it reached a peak of 75,000 44% neutro- 

phils, 10% lymphocytes, 9% myelocytes and 35% m 3 reloblasts. 
mtal studies again showed more of a link between the plast cells and tne 
mature ones than did the Wright’s stain. Following this it dropped to an 
average of 5000. Decubiti appeared, the patient became progressive y 
weaker, and death occurred on the 126th hospital day. At the time m deat 
the spleen w’as barely palpable, and no enlargement of liver or lymph nodes 


W Dr. -W. B. Wartman, Jan. 3, 1937). Examination of the 
gVin at the time of autopsy revealed a few small scattered petechise, an 
numerous decubiti of the back and buttocks. 
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Examination of the lungs showed numerous small communicating ab- 
scesses of both upper lobes. Histologic section of these areas showed 
extensive infiltration with a cellular exudate comprised principally of mono- 
nuclear cells having a clear pink cytoplasm and round chromatic nuclei con- 
taining nucleoli (hematoxylin and eosin stain). In the remaining sections 
of the lung normal architecture was preserved. 

The spleen weighed 475 gm., and grossly the architecture was normal. 
Histologic section showed normal splenic architecture, altered somewhat by 
infiltration by masses of mononuclear cells similar to those seen in the areas 
surrounding the abscesses in the lungs. 

The only significant enlarged l 5 Tnph nodes were those of the abdominal 
paravertebral chain, these nodes averaging 2 by 1 by 0.6 cm. Sections of 
these showed well preserved architecture, but fairly extensive infiltration 
■with the mononuclear cells described above. 

The bone marrow of vertebrae, sternum, and ribs showed considerable 
increase in cellularity, due to the replacement of normal elements by the 
mononuclear cells described above. No megakaryocytes or megaloblasts 
were present, but erythrocytes and nucleated red ceUs were present in normal 
numbers. 

No other infiltrations \vith mononuclear cells were seen elsewhere. 

Comment on Case 3. The points of interest in this case are similar 
to those in Case 1 : 1, The duration of the disease was 12 months; 2, 
although there was no definite remission as was described in the 
first case, the patient did improve for a time and left the hospital in 
fair condition and remained at home 3 weeks following numerous 
transfusions and supportive therapy. Again in this case we wish to 
call attention to the stimulated rise of the leukocjde count from 
about 6000 to 75,000 following injection of Staph, toxoid, and 
the subsequent fall to leukopenic levels after the toxoid injec- 
tions were discontinued. A rise in leukocyte count was not elicited 
with diphtheria toxoid nor was a second rise of it elicited when 
Staph, toxoid was again given. In either case this might be explained 
by insufficient dosage. 

Case 4.— A. S., a 60-year-old white man, admitted to the hospital on 
Jan. 18, 1937, complaining of weakness. For 3 years previous to his ad- 
mission he had had intermittent epigastric distress and moderate indiges- 
tion. In the 6 months previous to his admission he had become pro- 
gressively weak and lethargic. A physician discovered that he had a 
hemoglobin of 55%, and he was hospitalized for study. 

Physical examination revealed a well-developed and well-nourished, white 
man lying quietly in bed. Temperature was 37° C., pulse 88, respirations 20, 
blood pressure 108/60. The skin and raucous membranes were pale. There 
was a sinus behind the right auricle, communicating ■with the middle ear, 
which had been present for 33 years following mastoidectomy. No petechise 
were noted in the mucous membranes. There was no enlargement of the 
lymph nodes. Physical examination was otherwise entirely normal. 

Laboratory Findings: Urines were essentially negative. Gastric analysis 
showed 48° free hydrocliloric acid following liistamine. Icteric index was 6. 
Blood chemistry was wthin normal limits. Stools showed intermittently 
positive benzidine tests. 

Blood: Erythrocyte count 2,390,000, hemoglobin 42%, leukocytes 2600. 
Differential: 24% neutrophils, 52% l 5 Tnphoc 3 des, 1% eosinophfis, 23% 
blast cells, and 10 nucleated erji;hroc 3 ''tes per 100 leukocytes. Peroxidase 
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reaction done at this time showed that many of the earliest cells contained a 
few granules. 

Course: He was given 3 blood transfusions of 500 cc. each, and improved 
considerably during his stay. The total leukocyte count never rose above 
4200, the highest number of blast cells being 29%. 

Following this discharge the patient was hospitalized on 7 occasions for 
blood transfusion. In all, he received a total of 21 transfusions of 500 cc. 
each. This maintained his erythrocyte count between 2,500,000 and 3,500,- 
000. At the end of May, 1937, the spleen could not be felt, nor had the 
liver or Ijunph nodes been palpable at any time. During this entire time the 
leukocyte count averaged 5000 cells with a high percentage of blast cells, 
and on two occasions reached 11,000. On two occasions he had scattered 
petechias on both legs, and for 2 or 3 weeks his gums bled easily. 

On June 30, 1937, the patient suddenly developed pain in the right lower 
chest, accompanied by a cough productive of purulent bloody sputum. 
Examination revealed consolidation of the right middle and lower lobes of 
the lung. He was admitted to the hospital immediately with a temperature 
of 40.7° C., went downhill very rapidly, and died 14 hours after onset of 
the acute episode. No autopsy was obtained. 

Comment on Case Jf. This case was of interest because the patient 
remained in excellent condition throughout his illness. The only 
thing that incapacitated him was his anemia. He maintained his 
Aveight throughout his illness, and he was up and about, Ihdng a 
fairly normal life until -within 15 hours of his death. His leukocjde 
count was never over 15,000, platelets at all times were lo-v\\ 

In this case again the diagnosis seemed to be assured by the ab- 
sence of involvement clinically of other organs than the bone mar- 
xo'N, as vi'ell as the classification of the abnormal cells by the means of 
Wright’s stain, supravital dyes, and the peroxidase reaction. 

Case 5. — J. S., a 69-3'ear-old white man, was admitted on March 25, 
1937, with a complaint of weakness. During the 6_ months prior to his 
admission the patient had been losing weight. Associated AHth the weight 
loss there was some dyspnea and pain in the right leg. He was given many 
parenteral doses of liver extract and 3 blood transfusions, and Avas finall}' 
referred to the hospital. 

Physical examination showed a well-deA'eloped, poorly nourished, white 
man lying quietly in bed. Temperature was 38° C., pulse 100, respiration 22, 
blood pressure 110/50. There Avas shght dyspnea. Skin Avas pasty; no 
petechiffi were noted. There was slight cyanosis of the nails. The chest 
wall was rigid, and a few moist rMes were heard at both bases. The heart 
was slightly enlarged; no murmurs AA’ere heard. Liver and spleen could not 
be felt; there were no palpable Ijunph nodes. Pitting edema of both ankles 
was present. 

Laboratory Findings: Urines were not remarkable except for a small 
amount'of albumin. Gastric analysis shoAved free hydrocldoric acid after 
histamine. Icteric index was 4; blood chemistry was AA-ithin normal 
limits; stools gave occasional posithm tests for occult blood. 

Blood: Erjd.hrocytes, 1,860,000; hemoglobin, 32%, leukocytp 1300. 
Differential: 28% neutrophils, 60% lymphocjffes, 4% monocj^s, 5% mye- 
locytes, and 3% unclassified cells. • . , 

Course: The patient was digitalized upon admission, Avith subsidence oi 
edema and dyspnea. Six transfusions of 500 cc. each were given, Avith a rise 
in er 3 rthroc 3 ffe count and hemoglobin. Two daj^s after admission blast cells 
Avere first seen in the smears, and continued to be seen until discharge. 
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The leukocyte count during his entire stay (36 days) never rose above 2750, 
and the percentage of blasts never rose above 6. He was discharged from 
the hospital feeling much better on May 1, 1937. 

The patient was readmitted 3 weeks later because he had been feeling 
poorly. Two transfusions of 500 cc. each were given, and he was discharged. 
Blood counts remained about the same. 

He was again admitted on June 9, 1937, for transfusion. Leukocyte 
counts were unchanged, but at this time both spleen and hver were just 
palpable. He was given 11 transfusions. However, his course was pro- 
gressively downhill, and he finally went into circulatory collapse and died. 
Final leukocyte counts remained low, but the percentage of blast cells had 
risen to 27 at death. At the time of death both liver and spleen were 
moderately enlarged. 

Auicpsy (by Dr. M. A. Simon, Aug. 17, 1937). The only notable point on 
e.\-amination after opening the body was enlargement of the liver and spleen. 
The liver weighed 2450 gm., and gross examination of the cut surface re- 
vealed no abnormality. Histologic section showed hyperemia and dilata- 
tion of veins and sinusoids, but no abnormal infiltrations. The syleen 
weighed 740 gm., and cut section showed some obscuring of the Malpighian 
corpuscles. Histologic section showed normal architecture, but the splenic 
pulp contained innumerable white cells in aU stages of development, being 
a striking picture of extramedullary hematopoiesis. The most striking 
form seen was a large multinucleated form resembling an atypical mega- 
karyocyte. 

No enlargement of lymph nodes was found, but in one node a small area 
similar to the picture seen in the spleen was found. 

Bone marrow of sternum, ribs, and vertebrae was watery and pale red, 
definitely not pyoid in character. The sections showed the same changes 
noted in the spleen. Every stage of development of both red and white cell 
series was seen, with giant multinucleated cells resembling megakarimcytes. 

No other leukemic changes were found anj^vhere. 

Comment on Case 5. This case was admitted with a diagnosis of 
aplastic anemia. At no time until nearly the day of death did he 
show sufficient abnormal cells to make differentiation wdth peroxidase 
reaction necessary. From time to time supravital stains were em- 
ployed but to no advantage. It seemed to us throughout the course 
of the disease that the greatest damage lay in the bone marrow and 
this was confirmed at autopsy, although the spleen contained extra- 
medullary hematopoiesis. 

Discussion. In all, we give 5 cases of leukemia each of which was 
myeloblastic. As pointed out earlier, blastic leukemia of the 
myeloid type is usually regarded as an acute disease; and also, as a 
rule, has infiltration if not metastases of the myeloid elements into 
many organs. In only 1 of the 3 autopsies obtained was there no 
infiltration in the spleen. Throughout the clinical course of all 5, 
only in the 2 cases showing splenic infiltration at autopsy w^as there 
any clinical indication of other than bone-marrow^ change. Even 
in these cases there never were enlarged lymph nodes and in these 
cases the spleen w^as only moderately enlarged. 

The clinical course of each of these cases is longer than that of the 
average myeloblastic leukemia, and their average course is longer 
than the average of the 13 cases referred to earlier. In each case 
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leukopenia was a frequent finding. In 2 cases, however, manipula- 
tion of the leukocyte count by a toxic agent, i. e., Staph, vaccine 
in the first case, and Staph, toxoid in the third case, gave increases 
in the number of leukocytes which tended to return to the 
normal level when the toxic agent was discontinued. In each 
case purpura was encountered at some time or several times during 
the course of the disease. Minor infections, such as gingivitis, sore 
throats, ulcerations of the buccal mucous membrane, furuncles and 
abscesses, were encountered in each case with the exception of the 
last one, and from 3 of these (Cases 1, 2, and 3) during the course of 
the illness S. aurem hemolyticm was cultured from these foci. 
During the terminal pneumonia in Case 4 this same organism was 
again cultured. We believe that this finding is e\ddence only of a 
secondary invasion with an organism which is truly widespread. 
However, its occurrence in these 4 cases, which were very similar, 
is at least worthy of note. 

Transfusion Avas the mainstay of the treatment in each case. Only 
in 1 case was there a suggestion that something had been done to 
cause remission of the disease, but the remission which occurred in 
Case 1 lasted only 5 months. On the other hand, this remission, 
except for continued leukopenia, was complete. 

Three bone marrow biopsies were done. One of the bone marrow 
biopsies Avas obtained from Case 2, in which no autopsy was done. 
The biopsied material from Cases 2 and 3 were similar: each shoAved 
hyperplasia and amaturation of the cellular elements. Each of 
these was done early enough in the disease to show less change in the 
red cell elements than that of the first case. The biopsied material 
from the first case showed more hyperplasia of the white cell ele- 
ments and a surprising nonmaturation, as Avell as definite lack of red 
cell and platelet formation. 

Where autopsies Avere obtained (Cases 1, 3, and 5), the greatest 
amount of disease was found in the bone marrow. Because of the 
minor infiltration in spleen, liver, and lymph nodes the disease 
appears to us to a large extent to be dysfunction of bone marrow. 

A summary of the 13 cases in the literature and of these 5, is 
given in the chart. It Avill be seen that the duration of the disease 
of each of these is greater than the usual for myeloblastic leukemia. 
Absence of clinical enlargement of spleen, liAmr, and lymph nodes in 
each case is a striking factor, as well as is a tendency to leukopenia. 

Summary and Conclusions. Five cases of leukopenic leukemia 
have been presented. The abnormal cells found in the blood of each 
of these were greatly embryonic or blast cells. By the appearance of 
such cells in Wright’s stained specimens, in specimens stained with 
supravital dyes, and to a certain extent by the use of the peroxidase 
reaction, each case was designated myeloblastic leukemia. This 
diagnosis Avas confirmed in 4 cases by autopsy or bone marrow 
biopsy. The striking lack of inA’-oh^ement of organs other than the 
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bone marrow also seems to us to be proof of the myelogenous origin 
of the disease. 

Auer bodies were found frequently in the blast cells of 2 cases 
(1 and 3), and were as readily recognized with the supravital dyes 
as with Wright’s stain. 

In each of the 5 cases the only effective therapeutic agent em- 
ployed was transfusion and this was of value for only a short time. 

\Ye wish to thank the Institute of PatholoRy of W'cstorn Reserve University for 
the protocols of the 3 autopsies included in this report. We wish to give credit to 
Dr. W. B. W^artman for the micrograms. 
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OBSERVATIONS ON BLOOD REGENERATION IN MAN. 

m. The Rise in Reticulocytes in patients with 
Hematemesis or Helena from Peptic Ulcer.* 

By E. SCHI0DT, M.D., 

SENIOn ASSISTANT, BJSPEBJERO HOSPITAL, 

COPENHAGEN, DENMARK. 

(From the Medical Department C, Bispebjerg Hospital.) 

A RISE in reticulocjdes generally is interpreted as a sign of an 
increased blood production. In the case of an acute hemorrhage, 
however, a certain rise must be expected even if blood production 
continues at a normal rate. Beticulocji;es are supposed to be 
young, not quite ripened, perhaps prematurely emitted red blood 
cells. Their number generally is given as a percentage of the total 
red cell count, not as an absolute number. In normal conditions, 
we find up to 1 % in man, or, with 5 million erjilirocytes, 50,000 
reticulocytes per c.mm. Now, if a patient after an acute hemor- 
rhage has only 1 million red blood cells left, and if the production 
of reticulocytes continues at the same rate as usually, the same 
number of reticulocytes per c.mm. will give, not 1% but 5%. 
Furthermore, after an acute hemorrhage, the total blood volume 
probably is not made up at once but only the plasma volume. 
This, to be sure, will not give a higher reticulocyte percentage, but 
the red cell concentration will be higher than corresponding to the 
blood loss and with it the absolute number of reticulocytes per c.mm. 

These facts must be borne in mind when reticulocj'te counte are 
used to advocate an increase of production after hemorrhage. 

* Supported by a grant from the P. Carl Petersen Foundation. Read at the 
meeting of the Danish Society of Internal Medicine, October 29, 1937. 
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Thus, 25% reticulocytes at a level of 1 roillion red blood cells means 
at most 5 times as many reticulocytes as normally, not 25 times. 

This applies not only to reticulocytes but all young blood cor- 
puscles must be present in a higher concentration after a hemorrhage 
than normally, even without any increase in production. This 
means that the average age of the blood cells as a total will be lower 
than in normal conditions. Only a certain proportion of old cells 
from before hemorrhage are left; the rest of the blood is made up 
by new cells. Not until regeneration is complete and normal level 
reached will the average age be as high as before the hemorrhage. 
Until then, it must be lower. If my earlier theories about regenera- 
tion^®® are correct, this period will correspond to the lifetime of the 
red blood cells.^®® 

In the following are given a survey of the findings in literature, 
as well as my own reticulocyte counts in patients with hematemesis 
or melena from peptic ulcer. 

Survey of Literature. In Table 1 are given the reticulocyte rises 
after experimental hemorrhage in animals. 

TabIcE 1.-— Reticulocyte Rise After Expebimentai. Hemorrhage in Animals, 


Species 

of 



Size of 

Retie, 

max. 

animal. 

Author. 

Year. 

hemorrhage. 

(%). 

Rabbit 

. . . Meulengracht® 

1918 

1/18 of body wt. 

20-30 

Rabbit 

. . . Torii'* 

1923 

1/67 of body wt. 

8.6 

Rabbit 

. Gordon® 

1934 

1/64 of body wt. 

6. 6-7. 2 

Rabbit 

. Sidvalb® 

1936 

Repeated hem. 

22-24 

Dog . 

Hoitink'* 

1935 

1/20 of body wt. 

4.45 

Sheep . 

Wirth and 
Kangjera®® 

1936 

1/24 of body wt. 

3.4 


The difference in maximal reticulocyte percentage between the 
different species of animals is considerable. A blood loss of about 
one-twentieth of the body weight induces only 3% to 5% reticulo- 
cytes in dog and sheep, against 20% to 30% in the rabbit, Wirth®^ 
states that a horse after loss of one-half its blood has only 500 im- 
mature cells per c.mm., while the number in a dog which has been 
bled correspondingly is no less than 1 million. 

In man, the figures found are varying (Table 2). 


Table 2.— Reticulocy'te Rise After Hemorrhage in Man.* 


Author. 

Year. 

Min. Hg. 
(%). 

Retie, max. 
(%). 

Comment. 

Robertson and Bock” . 

. . 1919 

20 

25.0 

War-lesion 

Heath* 

. . 1933 

35 

25.0 

Gastric hem 

Romcke'® .... 

. . 1933 

26 

9.0 

Gastric hem. 

Romcke’® .... 

• » m • , . 

32 

8.5 

Gastric hem. 

Romcke'® .... 


36 

8.5 

Gastric hem. 

Romcke*® .... 

. . « • . . 

38 

10.0 

Gastric hem. 

Romcke®® .... 



70 

10.0 

Gastric hem. 

Stadtmeister'® . 

. . 1937 

25 

7.5 

Gastric hem. 


* The first two communications of Table 2 are those cited by most textbooks. 
My own figures, when no complications are present, correspond better to the last two. 
VOL. 19G NO. 5. — NOVEMBER, 19.38 22 
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•Author’s Observations. Technique. One-tenth centimeter of blood is 
mixed with 0.025 cc. 1 % brilliant cresyl-blue. After 5 to 10 seconds a smear 
is made. Staining with Griinewald-Giemsa for 20 minutes. The countings 
have been made by three different technical assistants, but in almost all 
cases the same patient has been followed by the same assistant for the 
whole period of investigation. Hemoglobin and red cell examination as in 
former reports.*’'.'^ 

Patients. The patients here investigated have been admitted to another 
department than were those of my earlier communications. As treatment 
they have been given a diet, consisting during the first days after hemorrhage 
of f liter of milk and f liter of oatmeal gruel. After 1 to 3 days, 1 liter of 
each was given and 2 eggs; later various milk soups and bread were added 
and the purde diet used by Meulengracht was attained 3 weeks after the 
feces had ceased to give a positive benzidine reaction. As to mortalit}' 
(Olesen,® Venndt'®) and blood regeneration (when given iron'®<*), these 
patients are comparable to those given the purde diet from the first day of 
admission (as in my first papers'^*’-'). 



Types of Reticulocyte Curves. In Figure 1 is shown a typical 
reticulocyte curve ivith hemoglobin and red cell valuesfrom a patient 

with gastric hemorrhage. _ . , . • 

During the first days after hemorrhage, a certain reticulocytosis 
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is seen— perhaps due to the concentration of the reticulocytes men- 
tioned in the introduction. By and by the percentage rises and 
reaches a maximum value, often plateau-like, about the sixth to 
eleventh day. After this, the percentage falls but for a very long 
time, up to 30 days, it keeps higher than normal. This is only what 
we might expect. Not until a lifetime of blood cells has elapsed will 
the average age of the blood cells be normal; until then, it will be 
lower because there is a greater percentage of younger cells and 
presumably also a higher reticulocyte per cent. The longevity 



Fig. 2.— Atypical Reticulocyte Curve After Hemorrhage From Patient "With 

Hypochromic Anemia. 

Abscissa and ordinate as in Fig. I. 


found in this way is about the same as that found by other methods.'^" 
Curves of this type have been met with in 17 patients who have 
been given iron and in 10 patients given no iron. In 6 patients 
given iron, I have seen reticulocjiie curves of quite another, type 
(Fig. 2). 

Here we get, not only much higher maximum values than in the 
other patients, but also a veritable peak as seen in pernicious 
anemia or in simple achlorhydric anemia under specific treatment. 
Five of these 6 patients on admission (soon after the hemorrhage) 
had a color index which was low, from 0.87 to 0.77, averaging 
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0.82 0.02. In the patients of the first group, the average index 

on admission was 0.92 to 1.13, averaging 1.0 =*= 0.02. The patients 
with atypical reticulocji;e curves thus in a very important respect 
differ from the main group. The sixth patient vnih this tj^ie of 
reticulocji:osis had a normal index at the 2 first determinations on 
admission; later, his index was low; this generally is not seen in 
patients treated with iron.'^”-'* 

My idea is that these patients, before the acute hemorrhage, 
were suffering from an iron-deficiency anemia, and, as a sequence 
to this deficiency, a lowered blood cell production. ViTien they 
are given iron, they react in the same way as patients with a simple 
achlorhydric anemia, with an increase in production and a reticido- 
cjdosis which in some of them has been very pronounced (Fig. 4). 
I am confident tliat they would have showm a rise in reticulocytes 
when given iron even if they had had no hemorrhage. 



Fig. 3. — Cokbeuitiox Bet^veen Maximae Reticvlocvte Percentage and Min- 
imal EKTTHROcnrTB Value. Patients Not Given Iron. 

Abscissa: mininjal erythrocj'te value. Ordinate: maximal reticulocyte percentage. 
Solid circles: patients ivith a normal color index on admission. Holiov.- circle, 
patient ivith a Ion’ color inde.x on admission. The line is draivn as an average. 

One patient of the group not treated by iron, who had a low index 
(0.85), did not give a higher reticulocj’te response to the hemorrhage 
than the other patients of this group (Fig. 3). , t r- • 

Correlation Bettceen Maximal Reticulocyte Response and Minimal 
Erythrocyte Values. As in other anemias, the maximal reticulocji:e 
percentage increases with falling erj'throcj’ie values. In Figur^, 
this correlation is shown for 10 patients not given iron. The 
reticulocjde percentage does not reach high valu^- only about 
8% when the red blood cells are between 1 and 2 millions. This is 
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hardly twice the figure expected from the considerations given in 
the introduction. The line drawn as an average will be used as a 
standard in the following figures. 

Those patients who have been given iron (Fig. 4) show a some- 
what higher reticulocyte rise than the others, even if not as much 
higher as might have been expected. Many patients given iron 
do not rise higher than those not so treated (standard line). The 
6 patients marked o had a low color index on admission or later. 
It will be seen that these 6 patients not only, as mentioned, gave 
another type of reticulocyte response, but also had definitely higher 
maximal values. 



Fig. 4.—Cokkblation Between Maximal Reticglocyte Percentage and Min- 
imal Erythrocyte Value. Patients Given Iron. 

Abscissa: minimal erythrocyte value. Ordinate: maximal reticulocyte percentage. 
Solid circles: patients with a normal color index on admission. Hollow circles: 
patients with a low index on admission or later (o). The line is the average from 
Fig. 3 (patients not given iron) . 


Some of the patients with a normal index also gave maximal 
values above the standard line. It is to be noted that many of 
these patients were admitted during the months of May and June. 
A moderate reticulocytosis during springtime has been seen in 
normals by Grunke and Diesing.® These authors have found a rise 
from an average of 0.6% during the rest of the year to 0.9% in 
springtime; the maximal value found was 2.8%. Furthermore, 
Seyderhelm and Grebe^^ hai^e found that administration of vitamins 
(A, B and C) may promote a rise in reticulocj'tes. The higher 
values seen during May and June in our patients might have a 
similar explanation. 
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Tliere is thus no great difference between the maxima attained 
in the iron group and the group without iron. In another respect, 
however, there is a difference between these two groups: The day 
of maxima] reticulocyte value, reckoned from the day of hemor- 
rhage, is somewhat later for those patients who have been given 
iron than for the others (10.6 0.83 and 6.0 =*= 0.73 days, re- 

spectivei;>0- Patients are given iron at once upon admission; but 
in many cases a few days elapse before the patients are admitted. 
If iron is given very late (c. g., 10 to 14 days after the hemorrhage) 
a reticulocyte curve with two peaks may be seen. The first peak 
is seen about 6 days after the hemorrhage, the second appears 
5 to 6 days after the iron medication has begun. This phenomenon 
has been described by Romcke.’- Stadtmeister'® has seen a two- 
peaked rise in hematoblastic cells from sternal puncture under the 
same conditions. 



Fig. 5. — Reticoi.octtosis in Pernicious Anbsiia, Simple Anejiia and Anemia 

After Hemorrhage.' 

Abscissa; minimal red blood cell value. Ordinate: maxima! retiouloeyte percentage. 
Lino A: pernicious anemia treated -with liver intravenously (Minot and Castle ). 
Line B: simple anemia treated with iron (Heath^). Line C; standard Imo from 
Figs. 3 and 4 (anemia after acute hemorrhage, not given iron). 

As will be seen from Figure 5, the rise in reticulocjdes is but 
small after hemorrhage (even if treated with iron) as compared to 
the reticulocytoses seen in pernicious anemia or in simple achlor- 
hydric anemia (Heath.-^ Reznikoff and Goebeff®). The correlation 
between lowest erythrocyte value and highest reticulocyte per- 
centage is seen in all these conditions. 

Reiieulocyie Rise and Blood Regeneration Rate Compared. The 
regeneration rate of the individual patients may be expressed by 
the deviation from a known standard of the average daily rise in 
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red blood cells during the first 20 days after the minimal erythro- 
cyte value was measured. This standard in the patients here 
investigated may be expressed by the equation: 

Daily rise X 33 = 4.8— minimal er34;hrocyte value in million 

(Schiddt^®"*) 

Thus the maximal reticulocyte percentage may be compared to 
the regeneration rate. It may be said at once that in individual 
patients the connection between the two \'^alues is not evident. As 
an example may be given the figures from a group of patients who 
all started from about the same erythrocyte level and gave about 
the same reticulocyte response. The regeneration rate in these 
patients, on the other hand, varied greatly, the patients having been 
given different treatment. 


Table 3. — Reticelocyte Maxima and Regeneration Rate in 6 
Patients Starting From the Same Erythrocyte Level 
AND Given Different Treatment. 


Se.Y. 

Age. 

Minimum 

R.B.C. 

count 

(millions). 

Retie. 

max. 

(%>. 

R.B.C. 

20 clays 
after 

minimum. 

Reg. 

diff. 

fr. 

stand. 

Iron. 

F . 

.... 53 

1.82 

7.3 

2.12 

-62 

— 

P . 

.... 32 

1.87 

5.8 

2.45 

-51 

_ 

M 

.... 18 

1.78 

7.4 

3.14 

-19 

+ 

F . 

.... 56 

1.82 

7.2 

3.32 

-4 

+ 

M 

.... 43 

1.86 

6.8 

3.60 

+ 6 

+ 

F . 

.... 32 

1.88 

6.2 

4.32 

+41 

+ 


The difference from the standard of regeneration is given in thousands of R.B.C.'*® 
The last patient differed from the rest in being from the country while all the other 
patients came from town. Besides, she was given ascorbic acid. I cannot as yet 
say if this has been of any importance. 

Starting from the same point, the 20-day er5i:hrocyte values 
varied from 2.12 to 4.32. millions. The first patient included in 
Table 3 hardly regenerated her blood at all, the last showed one 
of the fastest rises ever recorded. Still, they gave the same reticulo- 
cyte response. On the other hand, 2 patients with the same starting 
point and same regeneration rate gave maximal reticulocyte counts 
as different as 6% and 28% (the first patient was the last of Table 3, 
the latter one of those with a low color index). 

Among the patients included in this investigation, those given 
iron regenerated their blood much better than those not so treated.i^'* 
The reticulocyte response in the two groups, however, was not very 
different, even if somewhat greater in the iron-treated group.* Thus 
it is not possible in the individual instance to draw any conclusions 
from the reticulocyte rise as to the rate at which the patient will 
regenerate his blood. 

It would be specially interesting if a better regeneration might 
be demonstrated during the springtime where we have seen a 

* In 77 patients treated mth iron since this paper was written, the reticulocyte 
rises have not been definitely higher than in the patients given no iron. 
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greater reticulocji;osis. It looks as if this vere the case, but nothing 
definitely may be said as yet. 

Discussion. Hotv is the reticulocytosis in these patients to be 
m*aluated? Is it a sign of an increased production? The results 
included in Table 3 show* that the same reticulocj-te rise in one 
patient may be followed by a lively regeneration, in another bv 
none at all. 

The results of sternal punctures might indicate an increased pro- 
duction, as we here find the percentage of erj’throblastic elements 
considerably increased after hemorrhage (Stadtmeisteri®). This 
author, however, finds a rise in erj'throblasts even when no regen- 
eration follows. Furthermore, the regeneration lines are straight 
and converging, which from theoretical considerations must be taken 
as a sign of a normal production rate.*®' An increase in production, 
to be sure, might be counterbalanced, c. g., by a shorter lifetime of 
the old or new cells, or the surplus of production might be used to 
refill the depots which probably have been emptied after the 
hemorrhage. 

I think reticulocjdosis may be regarded as an earlier emission of 
the red blood corpuscles than normally; and I believe that such an 
earlier emission will often accompany an increased production. In 
the first place, the percentage of young (prematurely emitted) cells, 
which even at normal production rate is appreciable, will quite 
naturally be greater during increased production. Ne.vt, we may 
conceive that blood corpuscles during an increased production vill 
be sent out earlier than otherwise, perhaps simply from overcrowd- 
ing of the bone marrow. Finally, it might be imagined that the 
period of matimation during a crisis will be shortened when a bigger 
yield of cells is required. 

Still, a reticuloc3i;osis is not necessarily a sign of an increased 
production. I conceive of reticulocjdosis at present as something 
by itself: a by-phenomenon to increased production when this is 
present, but a phenomenon w'hich quite well may be seen alone. 
Thus, a reticuloe^'losis without any increase in the number of red 
blood cells is seen in pernicious anemia after adininistration of arsenic 
and so on (j\'Iinot and Castle'). By fractioning of liver prepara- 
tions, we may get a factor which gives reticuIocji:osis but no regen- 
eration; only after completion with other factors will regeneration 
start (Subbarow, Jacobson and Fiske,*' Eisler, Hammarsten and 
Theorell^). Wichels and Hofer-® found that reticulocytosis and 
regeneration responded differently after treatment, with different 
liver preparations. This dissociation between rise in reticulocjdes 
and red cells has been mentioned by Murphy® in 1933; but I do 
not think it has been demonstrated clinically as clearly as in the 
hemorrhagic anemias here investigated. TiTiatever the_ theoretical 
considerations may be, I think I haA’e shown that the reticuloc^osis 
in patients vdth acute hemorrhage is much less than previously 
assumed.^-” 
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I can only conclude from all this that the output of the bone 
marrow must be the result of two factors: the intensity of pro- 
duction and the intensity of emission. These two are not necessarily 
always parallel and presumably they are controlled in different ways. 

Summary. 1. After a hemorrhage, even if production of red cells 
is not increased, we may expect a rise in percentage of reticulocytes 
as the same (normal) number of reticulocytes will give a higher 
percentage when the erythrocyte level is lowered. 

2. In the literature, the assumption of a high reticulocyte per- 
centage (up to 25%) after hemorrhage has been a dominating 
concept. 

3. In 17 patients given iron and in 10 patients not so treated, 
but all given the same standard diet, the reticulocytosis very rarely 
exceeded 10%. 

4. As a contrast to these findings, «6 patients with a low color 
index on admission gave values up to 28%. These patients are 
supposed to have had an iron deficiency anemia before the hemor- 
rhage. 

5. The reticulocytosis in patients given iron did not greatly 
exceed that in patients not so treated, 

6. A correlation was found between height of reticuloeytosis and 
lowest erythrocyte level. 

7. In individual cases, the size of the reticulocytosis did not give 
any indication as to regeneration rate. 

8. The concept of reticulocytosis as an indicator of increased 
production has been discussed. 


Technical assistance has been given by Mrs. E. Vellemann, Mrs. A. Lachmann 
and Mr. J. P. Leth-S^rensen, 
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The coini)osition of this fluid is given in Talile 1. Samples of blood were 
taken immediately before and immediately after the procedure and analyzed 
for serum carbon dioxide, serum chlorides, and blood urea nitrogen (Table 2). 
The lavage fluid withdrawn from the abdomen was analyzed for urea nitro- 
gen,- chlorides, and sugar (Table 3). Although the procedure required 2| 
hours, it was well tolerated by the patient. The temperature was 102° F. 
before the procedure and 103° F. upon returning to the ward. The char- 
acter of the patient’s temperature curve was not altered by the procedure. 


Table 1. — Composition op Lavage Fluid Employed in Case 1. 

Sodium chloride 14.5 gm. per liter 

Potassium chloride 0.4 gm. per liter 

Calcium chloride 0.2 gm. per liter 

Lactic acid as sodium lactate 2.4 cc. per liter 

Total chlorides 266.0 m.Eq. per liter 


Table 2. — Composition of Blood in Case 1 Before and After 
Peritoneal Lavage. 


Before lavage 
After lavage . 


Urea N, 

Chlorides, 

Glucose, 

Carbon 

dioxide, 

Hemoglobin 

Sahli, 

mg. %. 

m.Eq./L. 

mg. %. 

vol. %. 

%. 

184 

101 

244 

31 

40 

155 

lie 

272 

29 

42 


Table 3. — Composition of Lavage Fluid Recovered From the Peritoneal 

Cavity in Case 1. 

Urea N, Chlorides, glucose, 

mg. %. m.Eq./L. mg. %. 

75 1C4 90 


The pulse rate was 130 both before and after lavage and fluctuated very 
little in the interval. The respiratory rate was 44 before the lavage and 
42 after it. The blood pressure was 130/70 before the procedure and was 
the same when the patient returned to the ward. The systolic pressure 
declined as low as 100 for a time during the lavage. The patient was com- 
pletely stuporous at the start of the procedure, but toward the end he 
responded sufficiently to make a few intelligible complaints and upon re- 
turning to the ward responded to a question. 

The subsequent course of the patient was downward and he expired the 
next day. ° 

Autopsy revealed an advanced chronic glomerulonephritis. The perito- 
neal surfaces were smooth and glistening and no mark of the puncture 
could be found on the viscera. There was 300 cc. of fluid in the peritoneal 
cavity. 

Case 2.— W. H., a 34-year-old, white male, was admitted to the Abington 
Memorial Hospital for treatment of a right renal calculus. Ureteral cath- 
eterization failed to result in passage of the stone. Urinary output was 
scanty and blood urea nitrogen rose steadily. Hematuria was present but 
only a few casts were found. The clinical diagnosis was right renal calculus 
with oliguria due to reflex inliibition of the kidneys. 

On September 22, 1937, pyelolithotomj'- and nephrostomy were performed. 
The urinary output continued to decline and the blood urea nitrogen con- 
tinued to rise (Fig. 1). On September 24, moderate anasarca was noted 
which persisted. Gradually vomiting and mental confusion appeared. On 
October 7, the blood urea nitrogen rose to 223 mg. per 100 cc., the chlorides 
were 436 mg. %, and the serum carbon dioxide 33 vol. %. The total 
urinarj’^ output for 24 hours was 55 cc. Peritoneal lavage was performed, 
October 7, and repeated, October 8 and 10. Death ensued, Octolier 12, 
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nephrit^^^^ showed acute exacerbation of a chronic latent glomerulo- 

The patient seemed clearer mentally after the first lavage. Substantial 
quantities of urea nitrogen were removed, the chlorides and carbon dioxide 
values remamed low. Portions of the lavage fluid used on October 10 
(physiologic saline solution) were rendered hjqiertonie by the addition of 
glucose, the amount was not sufficient, however, to result in the with- 
drawal of body fluid. Four hundred cubic centimeters of one-sixth molar 
sodium lactate was also added in this lavage but without a significant effect 
on the serum carbon dioxide. 


Blood Urea. Nitrogen 
Conceniration 



Fig. 1. — The course of the blood urea nitrogen concentration in the second patient. 
The terminal rise was checked for 72 hours by peritoneal lavage. 


Blood specimens taken immediately before and immediately after each 
lavage showed declines in the urea nitrogen of 21.5 mg. %, 30 mg. % and 
29 mg, %, respectively. , . r x 

Peritoneal washinp showed u — : vpbi«>= r«nging from 174 to 

195 mg. the day following lavage .,.■■■■ analyzed 2 weeks 

later showed values of 7 to 10 m^. . ’ ■ ■ ■ ; ■ ; material decom- 
poses at ice-box temperature. . 

Uric acid occurred in the lavage fluid in a concentration of 5 mg. %, wffich 
is of interest because Putnam“ stated that this substance did not dialyze 
through the peritoneum. 

Discussion, Smee the demonstration that glomerular function is 
largely a matter of filtration, artificial dialysis of blood naturally 
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suggests itself in line with other forms of substitution therapy. 
Dialysis of blood was first performed in mvo by Abel, Rowntree, 
and Turner in 1913-1914. A system of celloidin tubes was con- 
structed and introduced into the circulation of dogs. Clotting was 
prevented with hirudin. These authors were espeeially interested 
in the method for the study of amino aeids in the circulating blood. 

Necheles“ performed a number of animal experiments in remov- 
ing nitrogen by shunting the circulating blood through tubes made 
of semipermeable membranes. Practical difficulties were encoun- 
tered with anticoagulants. Haas^ used the method on 1 patient 
but felt that he could not be sufficiently sure of obtaining pure and 
harmless hirudin to employ the method widely. 

Ganter,* using rabbits and guinea pigs, and Landsberger and 
Gnoinski,^® using rabbits, produced a high blood urea nitrogen by 
various means (nephrectomy, ligation of ureters, uranium nitrate) 
and lavaged the peritoneum with the removal of substantial amounts 
of non-protein nitrogen and with temporary clinical improvement. 
Ganter applied the method to 1 uremie patient and to 1 patient 
with diabetic coma. He also replaced a collection of pleural fiuid 
with saline in a uremic patient and obtained temporary improve- 
ment. Rosenak and Siwon^^ extended these studies and recom- 
mended the use of 5% glucose solution at a temperature of 42° to 
44° C. 

More recently Haam et al.^ used peritoneal lavage as a method of 
treatment in acute uremia produced in rabbits with mercuric 
chloride. Fifty per cent of the treated rabbits recovered, as com- 
pared with 12% of the control group' 

So far the method has been employed clinically in 13 cases 
(Table 4) . The results substantiate the view that the procedure is 
futile in chronic nephritis, and other progressive forms of renal 
impairment. They do not prove or disprove the value of the 
procedure in those forms of renal disease in which the injury is 
temporary. 


Table 4. — Peritoneal Lavage in the Human Subject. 

No. of 

Author and year; cases. Cause of uremia. Result. 

Ganter,^ 1923 .... 1 Chronic nephritis Died 

Heusser and Werder,® 1927 3 Not stated Unsuccessful 

Baldza and Rosenak,® 1934 2 Bichloride of mercury poisoning Died 

Wear et 1938 ... 5 Carcinoma of bladder, 2 Died 

Bilateral hydronephrosis, 2 Died 

Reflex anuria with obstruction, 1 Lived 
Author 2 Chronic nephritis Died 


The seleetion of eases is often difficult when the patients are first 
seen in uremia and suitable cases occur so infrequently that the 
experience of several elinics is needed to evaluate the method. 
There is some justifiable hesitancy in performing abdominal 
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piiiictuics, US futulitics liuvc been reported.^ However, most 
authors teei that the method is moderately safe in the absence of 
previous inflammatory disease of the abdomen and it has been em- 
ployed many times to administer fluids to children and to some 
extent as a diagnostic procedure in abdominal diseases by Neuhof 
and Cohen d- 

In both of the patients reported here the visceral peritoneal sur- 
faces were carefully examined at autopsy for evidence of injury but 
none was found. In both cases the peritoneal surfaces were clean 
and glistening. The procedure had relatively little effect on tem- 
perature, pulse, respirations and blood pressure. It produced little 
discomfort, except during the second trial in the second patient, 
when the patient complained of some pain. 

Both of these patients were shown at autopsy to have chronic 
glomerulonephritis and accordingly were unsuitable for treatment 
by peritoneal lavage. They, therefore, cannot properly be used for 
evaluation of the clinical results of this method. They do demon- 
strate, however, that the peritoneal cavity can be used in patients 
as a dialyzing membrane and that in the presence of high blood urea 
nitrogen concentrations substantial quantities of urea can be re- 
moved (Table 5). 

Table 5.— Ubea Removed by Pebitoneal Lavage. 

Fluid Concentration Total urea 

recovered. of urea, nitrogen. 


Lavage. cc. mg. %. gm. 

I 6,250 75 4.69 

II 11,000 189 20.83 

III 6,325 184 11.64 


According to Bodansky,'* the 24-hour urea nitrogen excretion on 
a low-protein, high-carbohj'drate diet can be reduced to the vicinity 
of 2.9 gm. 

The real cause of death in uremia is still the subject of discussion. 
Surely the accumulations of urea in the body is not, as a rule, the 
decisive factor. Undoubtedly acidosis is an important factor, 
though whether this is the sole cause of death seems doubtful. 
A patient recently died of uremia at this hospital who had a normal 
serum carbon dioxide shortly before death. Since the normal kid- 
ney excretes only diffusible substances it is reasonable to assume 
that uremia is at least in part a disturbance of the concentrations 
of the diffusible components of the body fluids and if so should be 
amenable to correction by peritoneal lavage. 

Urea was chosen for preliminary study because its concentration 
increases to such an extreme degree in renal insuflSciency and because 
marked changes in its concentration are not brought about by many 
other conditions. 
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The basic solution, used for peritoneal' lavage should contain the 
diffusible components of blood serum in their normal concentrations 
and should theoretically contain a non-diffusible solute such as 
acacia in sufficient amounts to counteract the oncotic pressure of 
the serum proteins and so prevent the absorption noted in each of 
these four lavages. No practical experience has been had with 
acacia intraperitoneallj' but if it proves safe, hj^^ertonic solutions 
might be effective in removing edema fluid from the body. Ideally, 
the lavage fluid should be especially prepared for each lavage on 
the basis of the chemical composition of the patient’s blood serum. 
It should lack those solutes that need to be removed from the body, 
and contain those that need to be supplied, in relatively high 
concentrations. 

It is interesting to note that although considerable urea nitrogen 
was removed the decline in the blood urea nitrogen was relatively 
small. Calculation shows that many times as much urea was 
removed as the decline in the blood urea nitrogen could account for, 
showing that large amounts of urea must be present in extravascular 
body fluids. 

It is noteworthy that the lavage fluid attained a relatively high 
urea concentration although the average length of time between 
injection and withdrawal of installments of fluid was less than 
15 minutes. 

Conclusion. The history and rationale of peritoneal lavage are 
reviewed and the indications for its use discussed. 

Two cases are reported in which it was employed. The method 
is recommended for further trial in cases of acute renal failure in 
which the prognosis for the recovery of the kidneys is fair provided 
the patient survives a limited period of renal insufficiency. 

The author is indebted to Dr. I. S. Ravdin and Dr. Alexander Randall for per- 
mission to report the 2 cases and for many valuable suggestions. He is also indebted 
to the staffs of the Hospital of the University of Pennsylvania and of the Abington 
Memorial Hospital for their cooperation. 
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THE CONCENTRATION OP THE INDIVIDUAL PHOSPHATIDES 
(LECITHIN, KEPHALIN, ETHER-INSOLUBLE PHOSPHATIDE) 
AND OF CEREBROSIDES IN PLASMA AND RED BLOOD 
CELLS IN PERNICIOUS ANEMIA BEFORE AND DURING LIVER 
TREATMENT.* 


By Esben Kirk, M.D., 

RESIDENT PHYSICIAN, MEDICAE SERVICE B, RIGSHOSPITALET, 
tTNIVERSITY OF COPENHAGEN, COPENHAGEN, DENMARK. 

(From the Medical CUuic B., University of Copenhagen.) 

Due to the lack of suitable analytical methods, studies on the 
concentration of the individual phosphatides and of cerebrosides of 
plasma and red blood cells in pernicious anemia have not pre- 
viously been reported. The opportunity for such investigations 
was, however, established through the recent development by the 
author^®’^ of approximate micromethods for determination of these 
lipids. The provision of such data in pernicious anemia appeared 
to be of considerable interest in view of the frequent occurrence 
in this disease of central nervous complications caused by scattered 
nerve-sheath degenerations in the white matter of the spinal cord. 
The inclusion in the study of analyses of the lipid constituents of 
the erythrocjdes was further suggested by the recent demonstration 
of an abnormal permeability of the red blood cells in pernicious 
anemia, this abnormality disappearing during the liver treatment 
(Bang and 0rskov^). The inclusion of cell analyses seemed also 
justified in view of the possibility that the phosphatides or cerebro- 
sides might constitute limiting factors in the erythrocyte formation, 
the deficient cell production in pernicious anemia supposedly being 
dependent on an insufficient synthesis of cell stroma. 

The studies of previous investigators in this field have been 
limited to determination of the total phosphatide concentration of 
plasma (Bloor and hlacPherson,* Feigl,® Muller®). The observa- 
tions by Bloor and MaePherson and by Feigl date from before the 
era of liver treatment, whereas the studies of Muller were on patients 
both before and during remission of the anemia caused by liver 
administration. The results of these authors are in agreement by 
showing a definite reduction of the plasma phosphatide values in 
several of the cases studied, this reduction occurring particularly 
in those cases presenting the severest degree of anemia (hluller). 
In the group of patients subjected to liver treatment by Muller, a 
rise of the phosphatide values to normal usually took place during 
the remission of the anemia, the increase generally occurring simul- 
taneously vdth the reticulocji:e rise and with an increase in the 
plasma cholesterol values, but^occasionally somewhat later. 

♦ An abstract of the paper was read before The 18th Medical Scandinavian 
Congress at Helsingfors, June, 1937. The investigation was aided by grants from the 
P. Carl Petersen Foundation and The Ella Sachs Plotz Foundation. 
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The present study includes observations on 14 patients with 
untreated or insufficiently treated pernicious anemia. Ten of the 
cases were followed for several months during administration of a 
potent liver extract. In 5 of the patients (Cases 138, 460, 336, 521, 
528) definite signs of spinal involvement were present. Blood was 
usually obtained for analyses on 2 separate days before the onset 
of liver treatment and at various intervals during the remission. 
The liver preparation used was “Extractum hepatis ‘Gea’,” 1 cc. 
of extract, according to the statements of the manufacturers, being 
derived from 50 gm. of liver. One 10-cc. injection was given intra- 
muscularly on each of 4 successive days, and this dose repeated 
when the rise in hemoglobin and erj^throcytes had come to an end, 
which usually took place after a period of 3 to 4 weeks. The 
analyses were performed by a procedure developed by the author; 
for technical details reference is made to the brief outline given 
below and to the original publication 

Method. The analyses, performed on heparinized plasma and erythro- 
cytes, isolated by centrifugation, include determinations of total fat, total 
phosphatide, lecithin, kephalin, ether-insoluble phosphatide, and cerebro- 
sides. The blood samples .,were drawn in the morning during fast. The 
lipids were extracted from plasma and red bloo'd cells with alcohol ether, 
and subsequently isolated in petroleum ether as described by Kark, Page 
and Van Slyke. The total fat was determined gasometrically by combus- 
tion of the residue of an aliquot of the petrol-ether extract. Cerebrosides 
were estimated by a modification of Kiinmelstiel’s procedure, the reduction 
of the residue of an aliquot of the petrol-ether extract bemg determined by 
the method of Hagedorn and Jensen before and after hydrolysis with hydro- 
chloric acid. For determination of the individual phosphatides, the fol- 
lowing procedure was employed: The phosphatides were precipitated 
from the petrol-ether extract with acetone and rnagnesium chloride accord- 
ing to Bloor, and the precipitate treated with moist ether, which redissolved 
lecithin and kephalin. Lecithin was then estimated in the moist ether 
extract by saponification with barium hydroxide and subsequent choline 
analysis according to Roman, whereas kephalin was calculated as the re- 
maining ether-soluble phosphatide, the total amount of which was deter- 
mined by gasometric carbon analysis of the residue of an aliquot of the 
moist ether extract; The amount of ether-insoluble phosphatide was deter- 
mined by phosphorus analysis of the fraction insoluble in ether. 

The normal plasma and erythrocyte values obtained by this method 
have been reported elsewhere.^<= The average concentrations found in 20 
normal individuals for lecithin, kephalin and < ther-insoluble phosphatide 
were 19, 68 and 58 mg. %, respectively, in the jjiasma, and 32, 117 and 
47 mg. % in the cells, these figures showing that the kephalin fraction both 
in plasma and erythrocytes constitutes the greatest phosphatide group. 
The cerebroside values of plasma in normal individuals were found to vary 
from traces to about 100 mg. %, whereas in the cells the variation was 
smaller vuth an average conceiitration of 51 mg. % 

The hemoglobin determinations were performed with an Autenrieth- 
Hellige colorimeter, standardized^ by the gasometric method of Van Slyke 
and Hiller,® 100% of hemoglobin corresponding to 18.6 vol. % carbon 
monoxide capacity. Reticulocyte counts were made before and eveiy^ 
second day following the liver administration. 
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Experimental. The results of flasma analyses (Table 1) show 
definitely reduced total phosphatide values in 9 of the cases before 
treatment, this finding being in good agreement with the observa- 
tions by Bloor and MacPherson, Feigl and Muller. In contrast 
to the finding by Muller, no certain relation was, however, obser\'-ed 
between the degree of anemia and the phosphatide depletion. In 
all the cases presenting a reduced phosphatide content of plasma 
the values were found to increase to normal during the liver treat- 
ment. The total fat values in all the cases varied within the normal 
limits, this finding confirming the observations of Bloor and Mac- 
Pherson and of Muller. 

From the results of analj-ses of the individual lipid fractions it is 
seen from the table that no consistent changes were found to occur 
in the lecithin, kephalin and cerebroside concentrations of plasma. 
The figures, however, disclose the interesting fact that the value 
of ether-insohible phosphatide occasionally was reduced in the un- 
treated cases, and that in 9 of the 10 patients subjected to liver treat- 
ment a marked increase of this phosphatide fraction occurred during 
the treatment. The increase was noticeable 2 to 4 weeks after the 
onset of liver extract administration, thus occurring somewhat later 
than tlie reticulocyte response. The concentration of the ether- 
insoluble phosphatide finally reached values definitely higher than 
the average normal values (Fig. 1). In those cases followed for 
5 to 6 months the figures were again found to approach the normal 
values. No difference in response was observed between the 
patients presenting spinal involvement and the uncomplicated group. 

A similar, though less marked increase in the concentration of the 
ether-insohible phosphatide fraction was occasionally observed in the 
red blood cells, whereas no consistent changes were found to occur 
in the lecithin and kephalin concentrations of the erythrocytes. The 
analyses of the red blood corpuscles, however, revealed the fact that 
ccrebrosides were completely lacking in half of ike untreated cases. 
In these patients, cerebrosides appeared in the cells during liver treat- 
ment. Furthermore, in all the cases but 1 the cerebroside values 
definiteh' increased during remission of the anemia. In interpreta- 
tion of these findings it should, however, be recalled that the cere- 
broside concentration of the cells in normal individuals varies appre- 
ciably and that the procedure used for cerebroside determination, 
although less inaccurate than other methods available, probably is 
not quite specific. 

Discussion. The in\-estigations reported above have succeeded 
in demonstrating definite changes of the phosphatide concentration 
of plasma during liver treatment of pernicious anemia, and, similar 
though less constant, changes in the red blood cells. The. change 
in plasma has been confined to the group of ether-insoluble phos- 
phatide, a fact which appears of special interest in view of the 
presence of large amounts of sphingomyelin-like substances irt the 
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nerve sheaths. A correlation between the improvement of perni- 
cious anemia and the rise of this phosphatide fraction in plasma, 
therefore, appears to have been established. 

In case of the red blood cells, the results do not permit conclusive 
statements in view of some uncertainty in the analytical method 
available for cerebroside determination. It ivould appear, how- 
ever, that the cell constitution might frequently be definitely abnor- 
mal, a finding which is of interest in view of the demonstration by 


Mff. per cent Ether-in-roluble 



Fio. 1. — The concentration in pernicious anemia of ether-insoluble phosphatide 
of plasma during remission caused by liver treatment. The upper and lower hori- 
zontal lines limit the area containing 85% of the normal values. 


Bang and 0rskov of an abnormal permeability of the erythrocjiies 
in untreated cases of this disease. The interest is increased by the 
demonstration of a return towards normal of the lipid constitution 
of the cells during liver treatment, as a return of the erythrocyte 
permeability to normal was likewise observed by Bang and 0rskov 
concomitant with the remission of the anemia. 

Summary. A study is reported of analyses of total fat, total 
phosphatide, lecithin, kephalin, ether-insoluble phosphatide,, and 
cerebrosides of plasma and erjq;hrocytes in 14 cases of pernicious 
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Table 2.— The Concentration of the Individual Phosphatides and of CebE' 
BROSIDES OF ReD BlOOD CeLLS IN PERNICIOUS AnEMIA BeFOKE 
AND During Liver Treatment. 
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{iiiemia. In 10 of the cases observations were made both before 
and during liver treatment. In 9 of the 10 treated cases a marked 
rise in the plasma concentration of ether-insoluble phosphatide was 
observed 2 to 4 weeks following the onset of lix^er treatment. In 
one-half of the untreated cases cerebrosides were lacking in the red 
blood cells, but appeared during liver treatment. 
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OBSEEVATIONS MADE ON A GROUP OF EMPLOYEES WITH 
DUODENAL ULCER. 

By Janette Jennison, M.D., 

ATTENDING PHYSICIAN OK MEDICINE, NEW YOBK INFIRAURY FOB WOMEN AND CH3DDBEN, 

NEW YORK, N. Y. 

(From the Medical Diidsion, Metropolitan Life Insurance Company.) 

This study is an analysis of the cases of duodenal ulcer diagnosed 
and observed at the Home Office of the illetropoHtan Life Insurance 
Companj^ from the year 1927 through the year 1936. All patients 
came from the personnel of the Home Office, which during the aboi'^e 
period averaged 14,000. Of these, approximately 12,000 are en- 
gaged in executive or clerical work, and 2000 are employed in the 
Commissary, Building and Printing Departments. Ages of the 
personnel range from 18 to 70 years. The ratio of women to men 
is roughly 2^ to 1 (Table 1). Although perhaps not representative 
of the whole population of this section of the country, this group 
offers variety as to age, occupation and race- On the average, they 
belong to the group of the economic population which consults 
general practitioners rather than clinics or specialists. 


T.vBt,E 1 . — Age 

DisTBiBVTioif. Metbopout.vn Life Ikbvr.vkce 
Office Emplovees. Average per Y^ear. 

Company Ho 

Age. 

Total. 

Males. 

Females. 

All ages 

13,885 

3,965 

9,920 

17-19 . 

1,185 

05 

1,120 

20-29 . 

• . . . , 8,420 

1,775 

6,645 

30-39 . 

2,045 

910 

1,135 

40-49 . 

1,310 

680 

630 

• 50-59 . 

. . . .’ 740 

390 

350 

60+ '. 

. . . 185 

145 

40 


Employees with symptoms which suggested gastro-intestinal 
origin were referred for special study by other doctors in the Medical 
Dmsion and by physicians of employees. In addition, many came 
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of tlieir own initiative. From 1927 through 1936 a diagnosis of 
duodenal ulcer was made in 191 (7%) of the 2700 employees on 
wliom gastro-intestinal fluoroscopic examinations were made. 
This percentage is considerably lower than that given by Eusterman 
and Balfour^ in their book, “The Stomach and Duodenum.” On 
page 259 they make the following statement: “In a period of 12 
months a review of 15,985 examinations of stomach revealed that 
2047 or 12.2% had deformities of the duodenal cap characteristic 
of duodenal ulcer.” It is possible, however, that the large number 
of employees referred to this department with chronic constipation 
as their onl}'' complaint might account for the lower percentage. 
It is surprising that almost half of the group were under the care 
of no doctor, or at best had made only one or two visits to their 
family phj^sicians. As long as they could get relief from frequent 
meals and alkalies, they took care of themselves, though a second 
or third recurrence sometimes would bring them to the point of 
seeking professional advice. In each case, a history was taken and 
a physical examination was made before giving an appointment 
for the routine fluoroscopic, Roentgen ray or laboratory examina- 
tions. Only those in whom a typical (fixed) filling defect or niche of 
the duodenal cap or pylorus has been demonstrated have been clas- 
sified as belonging to this group. Although many gave histories 
of earlier similar attacks, the diagnosis of ulcer had not been made 
previously in the majority. In the few instances where diagnoses 
had been made, the patients had not been led to expect a recurrence. 

Once the diagnosis of duodenal ulcer was made, the nature of the 
disease, with emphasis on its tendency to periodicity, the symptoms 
of its more serious complications, and the importance of good 
general hygiene were explained. The necessity of putting themselves 
under the care of competent physicians was also stressed. If any 
complications arose while on duty which required radical treatment, 
these emploj^ees were referred at once to their doctors, clinics or 
hospitals. While all revisits to the Medical Division were voluntary, 
there has been opportunity for follow-up observation during the 
active course of the disease at the time of the check-up on dietary 
privileges, and during the remissions at the time of annual examina- 
tions. Fluoroscopic findings were checked periodically. 

As has already been mentioned, only about half of this group 
have been under the care of any doctor, and onlj’' one-third of those 
who have received medical care more or less regularly have remained 
under the management of one doctor throughout the entire course 
of the disease. It has been evident that the physicians caring for 
this- last mentioned group have made themselves familiar with the 
problems of the daily routines of their patients and have helped 
them to reconcile themselves to the ulcer regimen and in most 
instances take advantage of the facilities of the Company (extra 
feedings, fluoroscopic checks, sick leaves for rest, sanatorium care). 
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On the whole, treatment has been conserv'^ative. Surgery has not 
been ad\nsed until after medical treatment has been given an ade- 
quate trial and then onlj^ in cases of complications, such as repeated 
hemorrhages, perforation or obstruction. 

As one would expect, a number of these individuals with ulcer 
have been difficult to treat, chiefly because of their impatience with 
the monotony of a regime. On the other hand, there have been 
some doctors who have not had the insight or taken the time to 
work out satisfactory and feasible plans for their patients. For 
instance, strict Sippy diets have been ordered for ambulatory 
cases and as a result, these employees, because of the impossibility 
of taking regular hourly feedings while at work, experienced pain 
and weakness due to insufficient nourishment. Other patients 
have been given vague ideas of the diets to be followed and believed 
that they were following instructions as long as they abstained 
from meat and drank plenty of milk. Some who have complained 
of pain have been afraid to eat, not realizing that frequent feedings 
were an important phase of the treatment. During the past 4 or 5 
years some patients have received series of injections of histadine or 
emetine products with the assurance that their problem would be 
permanently solved. Naturally a recurrence of their ulcer pain has 
proved discouraging. \Nhi\Q rest in bed on a Sippy diet* has been 
one of the most effective ways of ending an acute attack of ulcer 
pain and putting a patient on his feet, many general practitioners 
have failed to see the need for this type of treatment and their 
patients, discouraged, perplexed, and unfit to work, report to the 
Medical Division for advice. 

Roughly speaking, we may say that in our population of about 
14,000 there are 191 cases (1.38%) of chronic duodenal ulcer. 
Without a doubt this number does not include all of those with the 
disease. There are probably some whose symptoms are not severe 
enough to bring them to the Medical Division, some who either 
through fear or a sort of defiance refuse to admit to any illness, and 
some who are diagnosed and seen by their own doctors exclusively. 
But in view of the fact that the population under consideration 
numbers about two and a half times as many wmmen as men, and 
that nearly 70% of the entire number is under the age of 30, we 
see further reason for regarding 1,38% as a low incidence for peptic 
ulcer, since a diagnosis is not made on a large percentage until 
after the third decade (Table 2). In the group of employees age 30 
and over, we find a total of 2125 men and 2155 women, or practically 
an equal ratio (Table 3). The total of ulcer cases in this group 
numbers 81 men and 22 w-omen, or 103 in all (Table 2). Here w’e 
find 103 cases of ulcer in a population of 4280 or an incidence of 
2.4%. 

* Etnerj’’ reports 90% satisfactorj' results in patients who have been on complete 
Sippy; SS.1% on those on partial Sippy; and SO.1% in those on 5 meals and alkalies. 
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Table 2. — Duodenal Ulceus. Age at Onset op Symptoms and Age at First 
Observation. Metropolitan Life Insurance Company 
Home Office Employees. 

, Onset of symptoms. First observation. 


Ago. Males. Females. Males. Females. 

Total 122 69 122 69 

17-19 8 14 .1 9 

20-29 47 35 40-38 

30-39 34 13 44 12 

40-49 16 5 14 6 

50-59 15 2 '20 4 

60-70 2 .. 3 


When we consider the fact that the ratio of males to females in 
the entire personnel is 1 to 2.5, and that of the 191 employees who 
have chronic duodenal ulcer, 122 (63.8%) are men, we find that the 
ratio of males to females in this particular group of ulcer patients 
is 4.5 to 1. This is higher than the ratios usually cited for peptic 
ulcer, although Eusterman and Balfour® in their book write that 
“almost four times as many men as women harbor either duodenal 
or gastric ulcer.”* Of the 14 gastric ulcers seen here in the past 10 
years, all but 3 have been men. One male patient had both a gastric 
and duodenal ulcer. 

One might expect to find the higher incidence of ulcer among the 
clerical and executive group, where many are supposedly under 
nervous or mental strain. However, the incidence of ulcer in the 
building group (4%) is higher than in any of the other three groups 
(Table 3), a fact which may be partially explained by the high 
percentage of men employed. This unit which is composed of 
engineers, carpenters, painters, electricians, elevator operators, and 
cleaning women cannot be said to represent the employees whose 
type of work subjects them to severe mental strain. The reports 
of Emery and Monroe^ and of Church and Hinton^ show a large 
number of manual laborers, f A relatively high percentage of the 
building group (20%) suffered from hemorrhage and 8.8% under- 
went operation. This accounts for the high absence record, a total 
of 1658 days (39%) of the absences for the entire ulcer group. 

Of the 191 cases, 9 men and 13 women resigned and so cannot 
be followed further. Three men and 2 women have retired, but can 
still be observed; there have been 5 deaths, none of which have been 
due to ulcer. During the first 8 months of 1937, 27 new cases have 
been diagnosed. This inerease brings the total number under 
observation again to 191. Of these patients still under observation, 

* Emery and Monroe,' reporting on 1435 cases of peptic ulcer (1167 of duodenal 
ulcer, 215 of gastric ulcer, and 58 of both gastric and duodenal) give the ratio of 
male to female as 5.5 to 1. 

t Emery and Monroe, in reporting on 1435 cases of peptic ulcer, list as occupations; 
manual labor, 703; clerical, 442; and housework, 290. Church and Hinton list 
chauffeurs, truckmen and automobile mechanics as highest (15%); clerks, cashiers, 
ticket agents, etc., 14%; and elevator men, janitors, porters, etc., as 8%. 
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82% have been followed from 5 to 10 years and have revealed a great 
variation in the periodicity of the disease in different individuals. 
In some, there has been a recurrence of symptoms almost every 
year, while in others remissions have lasted from 1 to 9 years.* 
However, once a tj’'pical constant filling defect of the cap is demon- 
strable by fluoroscope, it rarely disappears but remains much the 
same even during remissions. A change in contour of the stomach, 
the type of peristalsis, and a prolongation of emptying time are 
helpful in anticipating grave complications. Occasionally an 
irritable cap with a hazy outline and an irregular density is visualized 
in a patient whose history is typical of peptic ulcer. These patients 
are classified as cases of duodenitis, unless a typical deformity 
develops later in the course, as has sometimes been the case. 

Tabm 3. — Duobenai. Ulcbhs. Incidence According to Occupation and Sex. 

1927-193G. Metropolitan Life Insurance Company Home 
Office Employees. 



Total. 

Males. 

Females. 

Occupation, 

Cases. 

Rate 
per too. 

Cases. 

Rate 
per 100. 

Cases. 

Rate 
per 100. 

Total 

191 

1.38 

122 

3.07 

69 

0.70 

Clerical 

138 

1.15 

78 

2.94 

60 

0.64 

Building maintenance 

34 

4.34 

30 

3.93 

4 

5. 88 

Commissary , 

9 

1.53 

6 

2.73 

3 

0.82 

Printing . . , , 

10 

2.30 

8 

2.40 

3 

2.00 


Table 4.— Duodenal Ulcer. Complications and Treatment. 1927-1930. 
Metropolitan Life Insurance Company Home Office Employees. 


Total. Males. Eemales. 


Item. 

No. 

%. 

No, 

%. 

' No. 

%. 

Total cases 

191 

100.0 

122 

100,0 

69 

100.0 

Complications: 

None . 

163 

85.3 

104 

85.2 

59 

85.5 

Hemorrhage 

20 

10.5 

14 

11.5 

6 

8.7 

Obstruction 

5 

2.6 

3 

2.5 

2 

2.9 

Perforation 

3 

1.6 

1 

0.8 

2 

2.9 

Treatment: 

Ambulatoo' • 

136 

72,1 

83 

68.0 

53 

70.8 

Bed . . . 

44 

23.0 

31 

25.4 

13 

18.8 

Surgerj' 

11 

5.S 

S 

6.6 

3 

4.4 


Hemorrhage, the most frequent of the serious complications, 
occurred in 10.5% of these patients,! in 14 men and 6 women 
(Tables 4, 5, and 6). This diagnosis was not made unless there was 
a definite history of melena, with or without accompanying hema- 
temesis, and subsequent low hemoglobin. In 11 instances, the 
bleeding occurred at the time of the onset of symptoms or within 
the following year; in 5 others, it occurred during the second or 
third year following onset. It was therefore most frequent early in 
the history of the disease. Hemorrhage occurred almost equally 

* Emery and Monroe list 3 patients as going as long as 20 years -without relapse, 
t Eliason and Ebeling^ report hematemesis or melena in 107 of 5-10 duodenal 
ulcers (19.0%). 
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at all ages. RecuiTing hemorrhages have occurred in 2 of the men 
and in 3 of the women. Only one of these last mentioned has under- 
gone surgical interference, and ironically enough without relief; 
1 patient has refused operation; 2, because of cardiac complications, 
were considered to be poor surgical risks; 1, a young man in his 
twenties who has hemorrhaged twice, was advised by his doctor to 
“wait.” It has been over 2 years since he has had any symptoms. 


Tablb 5. — Duodenal Ulcers. Twenty Cases Complicated by Hemobbhages. 
1927-1936. Metropolitan Life Insurance Company Home Office 

Employees. 

.■Ice at 


Sex. 

Occupation. 

lime of 
first 
liemorr. 

No. of 
hemor- 
rhages. 

M 

Clcr. 

20 

1 

M 

Bldg. 

21 

2 

M 

Prtg. 

22 

1 

M 

Bldg. 

25 

1 

P 

Cler. 

25 

1 

F 

Clcr. 

27 

4 

M 

Cler. 

30 

1 

F 

Cler. 

32 

1 

M 

Bldg. 

32 

1 

M 

Cler. 

33 

1 

M 

Cler. 

36 

1 

M 

Bldg. 

40 

1 

M 

Comm. 

43 

1 

F 

Comm. 

44 

1 

M 

Comm. 

46 

1 

M 

Bldg. 

54 

2 

F 

Bldg. 

54 

3 

M 

Cler. 

57 

1 

M 

Bldg. 

58 

1 

F 

Cler. 

61 

2 


* Year of ulcer history represents the 3 
t Total number of da 3 ’S lost in absent, 


Year of 
ulcer 
history. * 

Treatment. 

No. of 
days 
absent.! 

1 

Bed 

49 

1 and 3 

Bed 

110 

1 

Bed 

160 

1 

Bed 

181 

2 

Bed 

85 

9. 10 

Transfusion 

426 

11 and 12 

3 

Surgery 

Bed 

29 

16 

Bed 

19 

1 

Bed 

49 

6 

Bed 

34 

2 

Bed 

46 

1 

Bed 

49 

2 

Bed 

50 

5 

Bed 

40 

1 

Bed 

59 

1 and 2 

Transfusion 

197 

1. 2, 3 

Bed 

145 

1 

Bed 

95 

7 

Surgery 

159 

3 and 9 

Transfusion 

100 


car during which the hemorrhage occurred. 
2082 (M., 1267; F., 815). 


Eleven patients have been treated surgically, 8 men and 3 women 
(Table 6). Ages ranged from 21 to 58 years at the time of the first 
operation, with 5 (4 men and 1 women) in the sixth decade. All first 
operations, Avith the exception of 1 suture and 1 pyloroplasty Avith 
release of abdominal adhesions, have been posterior gastroenteros- 
tomies. 

Three patients have had to have second operations. Case 8 
(Table 6) had persistent epigastric pain following the suture of a 
perforating pyloric ulcer in 1930, but has been s.ymptom free since 
a posterior gastroenterostomy in 1931. Case 9 had a recurrence of 
pain a year after his first operation, and. returned to the hospital for 
a subtotal resection in 1934. Operative findings in 1933 were 
pyloric ulcer Avith obstruction; in 1934, a perforating jejunal ulcer. 
Up until noAV he has had no return of symptoms. Case 10, the 
third patient on Avhom a second operation Avas performed, Avas a 
young Avoman aa4io Avas first operated on at the age of 21 for unre- 
lieA'ed pain. In 1933, 5 years afterwards, she had a severe hemor- 
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rbage which was treated by transfusion and rest in bed. In 1934, 
there was a repetition of this episode. When a third hemorrhage 
occurred a year later, a partial gastrectomy was done. Since this 
operation she has had to be transfused once for hemorrhage in 1936. 

Case 11 did not respond well to medical regimen until after the 
removal of an acute appendix in 1931. From then until 1934 he 
had two minor attacks. In 1934 the pain returned. It was severe 
and was relieved only temporarily by complete bed rest. A pyloro- 
plasty with release of abdominal adhesions has not prevented sub- 
sequent periodical attacks, but the pain now responds to the ordinary 
ulcer regimen. 

A twelfth case, a man aged 55, should perhaps be classified with 
this group. Although he gave a vague previous history and opera- 
tive findings in 1933 were reported as a “perforating pyloric ulcer, 
possibly malignant,” autopsy at the time of his death in 1937 re- 
vealed a gastric carcinoma. 

There have been no surgical deaths and the final results have been 
excellent so far in all but 3 cases, who have nevertheless been im- 
proved somewhat. 


Table 7. — Duodenal Ulcers. Average Number of Days Lost in Absence. 
Total, Uncomplicated and Complicated Cases. 1927-1936. Metro- 
politan Life Insurance Company Home Office Employees. 


Age. 

Total. 

Uncomplicated. 

Complicated. 

No. of 
ab- 
sences. 

No. of 
days 
lost. 

Av. No. 
of days 
lost. 

Ab- 

sences. 

Days 

lost. 

Aver- 

age. 

Ab- 

sences. 

Days 

lost. 

1 

Aver- 

age. 

Total . 

52 

4165 

80.1 

25 

878 

35.1 

27 

3287 

121.7 

17-19 . . . 

2 

42 

21.0 

2 

42 

21.0 





20 

1491 

74.6 

11 

296 

26.9 

9 

1195 

132.8 


10 

376 

37.6 


144 

28.8 

5 

232 

46.4 


7 

397 

56.7 


55 

18.3 

4 

342 

85.5 


12 

1847 

153.9 


329 

109.7 

9 

1518 

168.7 


1 

12 

12.0 

M 

12 

12.0 





Duodenal Ulcers. Average Number of Days Lost in Absence. Male and 
Female. 1927-1936. Metropolitan Life Insurance Company 
Home Office Employees. 


Ago, 

Total. 


Males. 



Females. 

No. of 
ab- 
sences. 

No. of 
days 
lost. 

Av. No. 
of days 
lost. 

Ab- 

sences. 

Days 

lost. 

Aver- 

age. 

Ab- 

sences. 

Days 

lost. 

Aver- 

age- 

Total . 

52 

4165 

80.1 

38 

2963 

78.0 

14 


85.9 

17-19 . . . 

2 

42 

21.0 

2 

42 

21.0 




20-29 . . . 

20 

1491 

74.6 

12 

692 

57.7 

8 

799 

100.0 

30-39 . . . 

10 

376 

37.6 

8 

347 

43.4 

2 

29 

15.0 

40-49 . . . 

7 

397 

56.7 

6 

357 

59.5 

1 


40.0 

50-59 . . . 

12 

1847 

153.9 

9 

1513 

168.1 

3 

334 

111.0 

60+ . . . 

1 

12 

12.0 

■1 

12 
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Of the 191 cases, 139 have lost no time from work because of 
their ulcer sjTnptoms. The 52 employees who have had absences 
because of this disease have lost a total of 4156 days during this 
10-year period. This number represents less than 0.5% of the total 
number of days lost by all employees of the Home OflBce because 
of all illnesses during this period. Twenty-five employees without 
any complications lost a total of 878 days; and 27 with complica- 
tions lost 3287 days or 79% of the 'total days lost. The length 
of individual absences has been in almost every case 10 days or 
more. Those in the age groups between 20 and 29 years, and 
between 50 and 59 years show the greatest number of days lost. 
The average number of days lost in the older group is slightly more 
than twice that of the younger group (Table 7). This may be 
explained by the greater frequency of the more serious types of 
complications occurring at this age. The number of days of absence 
among women in the 20-29 decade is considerably augmented by 
426 days accredited to Case 10 of the surgical chart. Hemorrhage, 
occurring in 20 patients, accounts for a total of 2063 days, or 49% 
of the entire number of days lost. 

Summary. 1. The analysis of this particular group of employees 
with chronic recurring duodenal ulcer is of value because of the 
opportunity for a complete follow-up in the majority of cases. 

2. Correct diagnosis, together with conservative medical treat- 
ment, has kept most of the group comfortable. Unsatisfactory 
results were frequently due to inadequate management. 

3. The incidence of chronic recurring duodenal ulcer, in the entire 
personnel is at least 1.38%, and is in all probability about 2%. 
Among the employees over age 30, the incidence of diagnosed cases 
is 2.4%. 

4. The small percentage of cases which had complications was 
responsible for a substantial loss of time from work. 

5. Severe complications have been relatively rare. 

6. Hemorrhage, the most frequent complication, occurred almost 
equally in all decades from the third through the sixth, and was 
responsible for half of the total days lost from work. 

7. The building group, representing skilled and unskilled laborers, 
showed the highest absence record, 39% of the total for the entire 
group. 

8. Time lost from work because of chronic duodenal ulcer repre- 
sents less than 0.5% of the total number of days lost by all employees 
for all causes during the same period. 
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ANOREXIA NERVOSA AND PITUITARY CACHEXIA. 

By W. J. Bruckner, M.D., 

CLINICAIi INSTRUCTOR IN MEDICINE, YADE UNIVERSITY, SCHOOL OP MEDICINE, 

C. H. WiES, M.D., 

CLINICAIi INSTKUCTOR IN MEDICINE, YALE UNIVERSITY, SCHOOL OF MEDICINE, 
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P. H. Lavietes, M.D., 

assistant professor op medicine, YALE UNIVERSITY, SCHOOL OF MEDICINE, 

NEVI HAVEN, CONN. 

(From the Department of Internal Medicine, Yale University School of Medicine.) 

Two cases will be described in which young girls with extreme 
cachexia, with many of the stigmata commonly ascribed to insuiBB- 
ciency of the anterior lobe of the pituitary, have regained normal 
health by increase in food intake without hormonal therapy. They 
are discussed in the light of clinical differentiation between pituitary 
cachexia (Simmonds’ disease^®) and anorexia nervosa^^ In addition, 
certain disturbances not previously noted in such cases receive 
comment. 

Case Abstract. Case 1.— B. D. (Hosp. No. 92589), an American girl of 
Italian descent, aged 16, entered the New Haven Hospital on July 30, 1935, 
complaining of weakness and loss of weight which had started insidiously 
about a year earlier. The weight had fallen from 92 to 50 lbs. in a year. 
The patient believed that her height had not increased at all during this 
time. Anorexia had increased progressively to the point where appetite 
was practically non-existent. No cause for the anorexia was apparent. As 
the cachexia progressed she became constantly cold and sleepy, no longer 
had any interest in her usual daily routine, and became careless and slovenly 
in her habits. In. the past 4 months there had been fairly marked loss of 
pubic and axillary hair. The menstrual periods, previously regular and 
entirely normal, ceased abruptly 3 months before admission to the hospital. 
For a month there had been marked shortness of breath on exertion and the 
patient consequently spent much of her time in bed. Several carious teeth 
had been removed during the year of the illness. 

The patient had had rheumatic fever at 4 years of age but there were no 
other serious illnesses in the past. She had been seen in the out-patient 
department for routine examination at the age of 11 and again at 12 years. 
An apical systolic murmur was the only abnormality noted in these examina- 
tions. The height and weight were 48.5 inches and 50 lbs. respectively in 
1930 and the corresponding values were 52 inches and 61 lbs. in 1931. 

The family history contributed nothing of note. -Her father, mother and 
4 .siblinp were well. Most of them were rather short, though none were 
strikingly so. There was no history of endocrine abnormalities, congenital 
deformities, mental disturbances, gastro-intestinal disease, tuberculosis 
or diabetes. 

Upon examination, the patient presented a strikingly cachectic, pre- 
maturely aged, appearance (Fig. 1). She weighed 48.5 lbs. and her height 
was 55.5 inches. The length of the extremities was proportional to that of 
the body. The temperature was 95.2° F. by rectum, pulse 50 and blood 
pressure 72/40. The skin was lusterless, dry, loose and inelastic. No 
abnormal pigmentation of the skin or mucous membranes was noted. The 
hair of the head was normal; the pubic hair was quite sparse and the axillary 
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hair almost entirely lacking. The eyes were sunken; the pupils, fundi and 
visual fields, normal. The palatal arch was high but not constricted, with 
teeth normal in number but with upper lateral incisors and canines reduced 
in size and abnormal in shape, said by the dental consultant to be typical of 
completely formed but dwarfed teeth. The thyroid gland could not be ‘ 
felt. The breasts seemed to have shared little in the otheradse generalized 
emaciation. The lungs vyere clear and the heart was normal except for a 
harsh systolic murmur heard over the apex only. The abdomen was nor- 
mal. The external and internal genitalia were definitely underdeveloped. 
Edema was not present. Complete neurologic examination revealed no 
abnormalities. Psychiatric study yielded the impression of a normal mental 
status with nothing to suggest hysterical anorexia (questioning after recov- 
ery had started revealed that there had been listlessness, inactivity, in- 
ability to think clearly or to concentrate, and frequent spells of weeping for 
about 6 months, all of which was attributed by psychiatric consultants to 
endogenous depression superimposed on pituitary cachexia). 


Table 1. — Data in Case 1. 



Height, in. 



» 

Blood pressure. 

S 

A 

Blood. 

SenuQ# 

jS 

tc 

s 

• 

d 

i 

a 

<9 

to 

=s 

CO 

do 

a 

z, 

a 

3 

Albumin, %, 

to 

^ s 

1*4 

Lipoid phos- 
phorus, mg. 

Cholesterol, 

mg. 

B 

c5 

1 S 

1 

1935 
















7/30 . . 

55.5 


96.0 

56 

80/60 







. . 


3.4 

65 

7/31 , . 


48.4 

96,7 

59 

. 

-34 

<30 

m 

6.22 

4.29 




3.6 

70 

8/1 . . 


47.3 

96.7 

83 


^ . 

26 









S/2t. . 


46,8 

97.9 

SO 

80/60 


95 

64 



11.2 

8.1 

170 



S/S . . 

.. 

48,6 

97.4 

86 

72/60 


67 

41 








8/9 . . 


48.1 

97.9 

83 

90/60 

+3 








3.2 

70 

8/13 . . 


50.6 

98.5 

90 

90/60 

-24 










8/26 . . 


53.9 

98.6 

80 

100/70 

-12 










8/30 . . 


54.3 

98.3 

80 

100/76 

-28 








3.8 

70 

9/31. . 


66.3 

9S.5 

73 

98/70 


76 

26 






3.3 

6S 

9/11 . . 


57.4 

98.4 

82 

78/48 

-is 



6.68 

4.68 

li.4 

9.7 




10/24. . 


74.3 




-3 








4.5 

84 

12/S . . 

55.8 

87.5 





86 

31 

7.58 

5.04 

16.3 

li.4 

249 



1936 













J 



8/6 . . 

57,4 

85.0 



102/80 

-17 

80 






1 



9/8 . . 

57.6 

81.0 



93/70 

-7 







.. i 

4.1 

78 

10/23 . . 

57.6 

103.3 



94/54 

-16 

90 

28 

6.96 


12.6 

9.7 

247 1 




• Average of 3 or 4 observations daily ^hile in the hospital, 
t Excretion of PSP; 25% in 10 minutes, 85% in 2 hours. Urine spec. grav. 1.020. 
t Hospitalization ended. 


The Kahn test was negative. The blood contained 3.4 million red blood 
cells per c.mm., 65% hemoglobin (Sahli), and 4900 white blood cells per 
c.mm., with a normal differential count. Repeated urinalyses showed no 
abnormalities, the specific gravity of routine specimens reaching 1.020. 
Stools were negative. The basal metabolic rate was —34%. The fasting 
blood sugar on August 1st was 26 mg.% and when 25 gm. of glucose was 
given intravenously the follou-ing I'alues were noted: at 30 minutes, 309 mg., 
at 45 minutes, 232 mg., at 90 minutes, 167 mg., and at 120 minutes, 146 mg. 
Serum calcium and phosphorus were normal. Blood non-protein nitrogen 
was 60 mg. %. Other chemical observations on the blood were all within the 
limits of normal (Table 1). A tuberculin test (Mantoux) was negative 
to 1 mg. The gastric contents after an alcohol test meal contained free 
HCl; fasting contents could not be obtained. Roentgen ray examination 
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The past history contributed only the fact that the patient had always 
been a finicky eater. The family history revealed no abnormalities in 
stature or weight, no congenital deformities, endocrine disease, gastro- 
intestinal affections or diabetes. The aunt was said to have suffered from a 
“nervous breakdown” from which she recovered completely. The mother 
of the patient gave the impression of being a psychopathic personality of 
the hysterical type. 



Fio. 1 Fig. 2 Fta. 3 

Fig. 1, Cascl, — Appearance upon admission to hospital. 

Fjg. 2, Case 1. — Six months after admission to hospital. 

Fig, 3, Case 2, — ^Appearance during first hospital admission. 

On admission she was extremely emaciated (Fig. 3). The eyes were 
bright, staring and fairly prominent. The height was 60 inches and weight 
57.9 lbs. Body proportions were normal. The tempreature was 96.0° F. 
per rechim, pulse 50, and blood pressure 82/68. The skin was dry, lusterless 
and cold. The hair of the head was abundant, that of the axiilte and pubes 
scanty. The pupils, fundi and visual fields were normal. The teeth were 
in good condition. Only the isthmus of the thjwoid was palpable. Examina- 
tion of the lungs, heart and abdomen revealed no abnormalities. The 
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external genitalia were normal. There was no edema and the neurologic 
examination was negative. 

Detailed psychiatric study of the patient revealed a psychopathic per- 
sonality of the hysterical type ivith normal mental status. There was a 
strong mother-daughter attacliment. The degree of psychopathology 
seemed much more severe in the patient than in the mother. 

The Kahn test was negative. The blood contained 5 million erythro- 
cytes, 91% hemoglobin (Sahli), 6200 leukocytes and a normal differential 
count. The urine was entirely negative, the specific gravity on admission 
being 1.015. Stools were negative. The basal metabolic rate was 23% 
below normal, the fasting blood sugar 70 mg.% and non-protein nitrogen 
40 mg. %. Serum calcium, phosphorus and proteins were normal. Roent- 
genograms of the skull revealed a normal, small sella turcica, those of the 
spine and pelvis no significant changes and normal bony development for 
the age of the patient. The electrocardiogram was normal, with a P-B inter- 
val of 0.20 second. 

Efforts to induce increased food intake were unsuccessful and the patient 
left the hospital against advice with her condition unchanged on August 15, 
1936. Neither forced feeding nor forced separation from the mother was 
attempted. On November 30, 1936, she again came under the care of one 
of us (C.H. W.). At this time her condition was unchanged except that 
the weight had fallen to 54 lbs. and moderate anemia had appeared (R.B.C. 
3.3 million, Hgb. 62%). She was admitted to the Lawrence and Memorial 
Hospital, New London, with the understanding that the mother was to be 
denied visiting privileges. The patient’s hands were restrained and she was 
given Avater, salt and glucose subcutaneously and intravenously for 2 days, 
followed bjy liquid feedings by stomach tube for 11 days more. Tins liquid 
diet contained 80, 250 and 200 gm. respectively of protein, fat and carbohy- 
drate daily and was supplemented by ABD vitamin capsules. Resistance to 
tube feeding diminished after a few days, and subsequently solid diet was 
fairly well taken voluntarily. An immediate weight gain of 7 lbs. in the 
first 3 days was undoubtedly due to the parental administration of salt 
and water, as is evidenced by a subsequent loss of 4 lbs. in the following 
week when parenteral fluid was omitted even though the caloric intake was 
very high. Furthermore, there was a sharp increase of 3 lbs. Avhen 5 gm. 
of salt Avas added to the diet on December 13th to induce thirst. Con- 
centrated liver extract (Lederle), 1 cc. daily, was given intramuscularly 
from December 10th to 15th Avithout significant effect on the red blood 
count or hemoglobin, but Avith a reticulocyte rise to 4% on the 12th to 
6% on the 16th (originally 1%). Since discharge from the hospital on 
December 23d, voluntary food intake has been excellent and the weight 
has risen steadily to reach 121.5 lbs. on March 22, 1938, when the B.M.R. 
Avas —19%. Menstruation had not been resumed at this time. The 
nervous difficulty has improved markedly and the patient has resumed her 
schooling. Theelin (2000 units a AA'eek) Avas given in August, 1937, in an 
unsuccessful attempt to restore menstruation. 

A satisfactory sign to differentiate Simmonds’ disease from 
anorexia nervosa has not as yet been established. The problem is 
the more difficult since cases of Simmonds’ disease, established by 
autopsy, have rarely been subjected to extensive study in life. 
Almost all studies have been made years after the pituitary has been 
destroyed and Avhen the effects of starAmtion are superimposed on 
those of pituitary deficiency. The physiologic disturbances to be 
expected from pituitary insufficiencj’’ per sc cannot be predicted 
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unequivocally from the results of animal experimentation since 
even here results are often contradictory. The age at the time of 
hj’pophysectomy, the time elapsing since operation, and the effects 
of malnutrition have been neglected too often. An attempt will be 
made on the basis of analysis of proved cases of Simmonds’ disease 
and of experimental work on the effects of hAq)ophysectomy and of 
starvation to evaluate diagnostic criteria. 

1. Age Incidence and Etiologic Factors. On the basis of autopsy 
experience, it seems hazardous, in the absence of demonstrable 
changes in the region of the pituitary or of sjTphilitic involvement of 
the brain, to diagnose pituitary cachexia except in women who have 
borne children. Simmonds’ original case followed puerperal sepsis. 
The autopsied cases summarized by Silver-^ in 1933 show that, with 
the exception of the few instances in which the pituitarj’’ has been 
destroyed by tumors, the disease affects chiefly women in the child- 
bearing age, and frequently the onset can be related to a complicated 
pregnancy. Subsequent cases have corroborated this. 

Anorexia nervosa, on the other hand, as originally noted bj' Gull, 
occurs most frequently in girls between the ages of 16 and 23 years. 
The detection of a psychologic background for the disturbance is 
often difficult. This is well illustrated by our ovm first case in 
which only after recovery was complete did the probable cause of the 
anorexia become evident. Sheldon^ has intimated that many cases 
described as Simmonds’ disease, particularly in early life, may well 
be instances of anorexia nervosa. 

2. Physical Activity. Gull commented on the remarkable energj' 
often noted in anorexia nervosa in spite of pitiful emaciation. Our 
second case showed a rather restless agitated state and a drive to 
continued physical exertions. The psychic status in anorexia 
nervosa is obviously as variable as the disturbances ghdng rise to 
the condition and the nature of the host. Since weakness and reduc- 
tion of activity are the rule in pituitary insufficiency both in man and 
in animals, however, increased activity, when present, should help 
to exclude the diagnosis of pituitarj' cachexia. 

3. Re.9ponse to Feeding. Complete recovery through increased 
feeding alone was so striking in both our cases that the diagnosis of 
Simmonds’ disease can be definitely excluded. That cachexia may 
be prevented bj' forced feeding after the destruction of the pituitarj^ 
seems probable from the results of animal experiments®-^® and from 
the absence of serious loss of weight in proved cases of Simmonds’ 
disease in which high caloric diets Avere given.'* Significant gain 
of weight as the result of forced feeding of cachectic hjq)ophysec- 
tomized animals has not been described. Furthermore, that the 
cachexia of hjqjophyseal deficiency is not entirely secondarj-- to 
diminished intake of food has been demonstrated conclusiA’'ely in 
controlled paired-feeding experiments on rats.*^ It seems justifiable 
to conclude, therefore, that if an important gain in weight occurs in a 
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cachectic patient as the result of increased food intake alone, 
pituitary function is not lacking. 

4. Response to Gland E^riracts. Cures in pituitary cachexia have 
been reported after administration of pituitary substance by mouth 
or of various extracts from the pituitary or the urine given parenter- 
ally. Such results actually indicate that the cases were not true 
Simmonds’ disease. That pituitary substance per os is completely 
ineffectual in, repairing any of the deficiencies produced by hypo- 
physectomy in animals has been demonstrated by Smith.*® Of the 
various disturbances related to deficiency of the anterior lobe of the 
pituitary gland, only the grov4;h function can be completely restored 
in hypophysectomized animals over long periods by extract given 
parenterally. There is no clear evidence that even this function can 
be affected in man. Owing to the rapid development of anti- 
hormones, only transient effects on other functions are obtained with 
the extracts now available; permanent restoration of normal meta- 
bolic rate and resumption of normal ovulation, for example, can be 
produced in hypophysectomized animals by homoimplants only. 

Wahlberg®® has stated that functional insufficiency of the pituitary 
occurs clinically and that the administration of small doses of desic- 
cated thyroid for a short period may restore normal function 
permanently. There is no objective evidence that such states 
exist and it seems probable that his patients had anorexia nervosa. 
Desiccated thyroid may raise the metabolic rate in true Simmonds’ 
disease,^^'^®'®^ but the clinical condition is thereby unaltered or 
aggravated. 

5. Physical Characteristics. The cachexia and senile appearance 
of our patients, as in others with anorexia nervosa, differs in no 
essential manner from that described in Simmonds’ disease. Nor is 
size a useful differential point. Pituitary insufficiency developing 
during the growth period should cause rapid cessation of skeletal 
growth, but the same must be true to a considerable degree in 
anorexia nervosa as it is in numerous conditions leading to mal- 
nutrition during the growth period (such as untreated diabetes, 
digestive disorders and repeated intercurrent infections). The 
scantiness of axillary and pubic hair often noted in anorexia nervosa 
is difficult to distinguish from the partial loss usually found even in 
well-advanced pituitary cachexia. Complete loss of pubic hair is a 
strong point in favor of pituitary origin for the cachexia, but lesser 
degrees of change must not be given undue weight in diagnosis. 
The preservation of the breasts in our patients, as in numerous 
reported cases of anorexia nervosa, contrasts sharply vnth the 
atrophy commonly noted in well-advanced pituitary cachexia, but 
atrophy is often found in starvation cachexia in age groups corres- 
ponding to those in which pituitary cachexia is commonly reported. 
It seems possible that disproportionate preservation of the breasts 
may exclude tlie diagnosis of pituitary cachexia. 
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6. Disiiirbances of Function. Our patients had diminution of 
basal metabolism, pulse rate, blood pressure and temperature quite 
as marked as those found in many proved eases of Simmonds’ 
disease. None of these features serve to differentiate the two condi- 
tions. Hjq)ophysectomy in animals produces a striking diminution 
of metabolism®-^® and subsequent thyroidectomj’- is said to cause a 
further small fall.^® The observations in proved cases of Simmonds’ 
disease have been very variable, but in most instances have been 
between 30 and 40% below normal w’hich is comparable to the levels 
observed in myxedema. Starvation, partial or complete, may pro- 
duce depressions of this degree,'® and deficiency of protein alone® 
or of vitamin B alone'®-®® may cause considerable fall in metabolism 
independent of the caloric intake so that this is not a useful differ- 
ential point. Fall in pulse and blood pressure parallel the reduction 
in basal metabolism rate in starvation. In a group of healthy young 
athletes on a diet only moderately deficient in calories, tlie average 
blood pressure fell to 94/60 in 3 weeks and the average pulse rate 
fell from 56 to 43 after 4 weeks, with one observation reaching 29.® 
These changes are quite as marked as those observed in pituitary 
cachexia. With resumption of unrestricted diet the blood pressure 
of these subjects did not return to normal until long after normal 
pulse rate and metabolism were regained. The hypothermia in our 
patients is as great as that noted in patients with Simmonds’ disease. 
The specific djmamic effect of protein is not diminished by hypo- 
physectomy' or by pituitary disease.'® 

Amenorrhea is present both in Simmonds’ disease and in anorexia 
ner^msa and is therefore of no use in differential diagnosis. In our 
first case menstruation ceased abruptly, and in the second after a 
period of oligomenorrhea. In both instances cachexia preceded the 
menstrual disturbance. Since w'asting due to a variety of conditions 
frequently leads to amenorrhea, it seems unnecessary'' to assume any 
other causal relationship in wasting due to nervmus anorexia. The 
reappearance of normal menstruation in the first patient is irrefut- 
able evidence of pituitary activity. 

7. Carbohydrate Metabolism. Our first patient had marked fasting 
hypoglycemia and an excessive hjq)erglycemic response to the intra- 
venous administration of glucose. These abnormalities disappeared 
rapidly when the intake of food increased, confirming the impression 
that they were the result of starvation. Symptoms related to h 5 q)o- 
glycemia were never noted in spite of the extreme depression of the 
blood sugar. Proved hypoglycemic reactions have not been ob- 
served in Simmonds’ disease either, despite their frequent occurrence 
in hypophysectomized animals. The original diabetic tolerance 
curve of our patient might seem to exclude pituitary insufficiency, 
in which it is commonly accepted that the reverse type of curve is 
found. Recent experimental work indicates, however, that the 
apparent increased tolerance reported in this condition is actually 
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the result of delayed absorption from the gastro-intestinal tract.-^-^^ 
The glycemic response to intravenous injection of glucose in proved 
cases of Simmonds’ disease has not been tested, but animal experi- 
ments indicate that hyperglycemia may be greater than normal.^ 

If this is true, the glucose tolerance test is a most uncertain aid in 
differentiation between Simmonds’ disease and anorexia nervosa. 
On theoretical considerations the response to insulin should give a 
sharp differentiation, being increased in the former® and decreased 
in the latter.^® Actually clinical data are lacking to support this, 

8. Miscellaneous Comments. Neither of our patients had de- 
monstrable signs of vitamin deficiency, nor is such deficiency re- 
ported in anorexia nervosa. In complete starvation specific de- 
ficiencies have not been noted, probably because the reduced energy 
requirements are satisfied by body tissues which are complete foods. 
It is probable also, that the low level of metabolism in anorexia 
nervosa diminishes the requirement for vitamins. The requirements 
of vitamin B and C, at least, have been shown to vary definitely 
with the total metabolism.’-^’ 

It is apparent from the entire discussion that prolonged mal- 
nutrition in the intact subject simulates closely the changes atten- 
dant upon hypophysectomy. It seems possible that the occurrence 
of these changes during malnutrition represents a mechanism for 
conservation mediated through the pituitary, but there is no ob- 
jective evidence to support this hypothesis. 

Both of our patients had normal concentrations of proteins in the 
serum in contrast with the hypoproteinemia commonly associated 
with malnutrition. The normal concentrations do not imply that 
there was no deficiency of proteius, but only that they had been 
maintained in proportion to the blood volume. There was no 
apparent edema, although in the first case a decrease in weight from 
4^4 to 46.8 lbs. in the first 48 hours suggests that there may have 
been subclinical edema. In the second case, the gains in weight in 
relation to salt intake seem somewhat excessive, and suggest the 
possibility that these patients might show malnutrition edema more 
commonly if they took normal amounts of salt and water. Serum 
lipoids in the first patient were at the lower limit of normal, rising 
moderately on recovery. Similar changes have been noted in simple 
under-nutrition.” 

The blood non-protein nitrogen was moderately elevated in the 
first case and slightly above the usual limit of normal on ordinary 
diets (35 mg. %) in the second. The urine contained no albumin or 
formed elements in either case. In the first case, on the 4th day of 
hospitalization, when the N.P.N, was 64 mg.%, the excretion of 
phenolsulphonephthalein was 85% in 2 hours and a urine specimen 
shortly before the blood was sampled had a specific gravity of 1.020, 
which bespeaks a satisfactory ability of the kidneys to concentrate 
nitrogen. Unfortunately, chemical examination of the urine was 
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not performed. It seems possible to attribute tbe elevations of 
N.P.N. in the absence of demonstrable renal insufficiency to dis- 
turbance of circulation. 

The electrocardiograms in the first case showed a striking pro- 
longation of the P~R interval with return to normal during recovery 
from the cachexia. Since recovery, however, this has varied be- 
tween 0.20 and 0.24 second which, in conjunction with the systolic 
murmur, small pulse pressure and rheumatic history, suggests that 
there may have been some myocarditis in the past. Prolongation of 
A-V conduction time is not tj^pical of anorexia nervosa, as is evident 
from the fact that it is absent in our second case and in 2 other cases 
studied more recently in this clinic. 

Summary and Conclusions.— Two cases of anorexia nervosa are 
reported in which the signs of Simmonds’ disease were closely 
simulated. This was especially' true of the first case in which there 
was no apparent psychologic backgroimd for the disease. 

The diagnosis was established by the response to feeding. 

It was suggested earlier by the obvious psychopathy and physical 
activity of the second patient, by the age of the patients, by the lack 
of etiologic factors for pituitary destruction and by the preservation 
of the breasts. 

The depression of metabolic processes, disturbances of carbo- 
hydrate metabolism and suppression of menses have been shown to 
have no value in differentiating anorexia nervosa from Simmonds’ 
disease. 

Loss of pubic and axillary hair, if complete or almost so, suggests 
Simmonds’ disease; sparsity or failure of development of this hair 
may occur in either condition. 

It is apparent that no matter how strongly a patient’s condition 
suggests Simmonds’ disease skepticism is in order until adequate 
feeding has been given a fair trial; this is especially true in young 
■ girls, in wffiom anorexia nervosa is common and Simmonds’ disease 
rare. 

Cures with pituitarj"^ or thjToid extracts are evidence against, not 
for, Simmonds’ disease. 

Elevation of blood non-protein nitrogen, prolongation of A-V 
conduction time, and absence of hypoproteinemia and of obvious 
vitamin deficiencies receive comment. 
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(From the Laboratory of Pharmacology and Therapeutics and the Department of 
Medicine, College of Medicine, University of Illinois; and the Therapeutics 
Department of the Cook County Hospital.) 

There are on record but feiv observations on the effect of phenol- 
phthalein in jaundiced patients, and these are to be found in the 
early phenolphthalein literature. Tunnicliffe® reported 2 cases of 
obstructive jaundice in children in whom she claimed the usual 
phenolphthalein action was secured. Vivien® described a similar 
observation. Elmer^ observed 2 cases of catarrhal jaundice with 
acholic stools in both of whom phenolphthalein in the usual dose is 
reported to have produced a laxative effect. Suzor® treated 1 patient 
with jaundice in whom phenolphthalein had a laxative effect, 
although the stools remained pale. Vamossy,® Unterberg,’^ and 
hlendelsohn,® although reporting on different tj^jes of cases in which 
they used phenolphthalein as a cathartic, do not describe any cases 
with jaundice. From these meager observations the assumption 
has arisen that bile is not necessary for the action of phenolphthalein. 
Unfortunately, no estimate of the completeness of the obstruction 
is given in the reported cases; and it should be pointed out that the 
main causes of complete obstruction of the common bile duct, cal- 
culus and carcinoma, are rare in children (Tunnicliffe’s cases). Nor 
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is there any report as to degree of cathartic action secured from 
phenolphthalein when jaundice is present. 

Because of this unsatisfactory state of our knowledge, and 
because of the practical importance of a decision whether phenol- 
phthalein should or should not be used for therapeutic purposes in 
jaundiced individuals, and also because of the light such study 
might throw upon the way in which phenolphthalein becomes active, 
it seemed desirable to undertake carefully controlled studies to 
answer the question as to how important bile is for the cathartic 
action of phenolphthalein. 

Method of Study of Clinical Cases. Description of Patients. This study 
was conducted upon 30 jaundiced patients of the medical wards of the 
Cook County Hospital who were given 0.3, 0.6, and 1.2 gm. doses of phenol- 
phthalein. Each patient underwent the usual hospital procedures as to 
history, physical and routine laboratory^ examinations. In addition, various 
special tests indicated in jaimdice cases were performed (icterus index, 
blood cholesterol determination, dextrose and galactose tolerance tests, 
and albumin-globulin ratio determinations). Some of these special tests 
were done repeatedly. An icteric patient who had acholic stools and no 
urobilin in the urine on repeated examination was classified as one with 
obstructive jaundice. The diagnoses were checked at certain intervals by 
the clirrical course, operative finding, and necropsy (in some cases). After 
a preliminary obsen^ation of several days during which the routine cl^cal 
studies were undertaken, and the bowel habits were noted and a preliminary 
24-hour urine specimen was obtained, the patients were given phenol- 
phthalein. 

Phenolphthalein Dosage. Each patient obtained a bedtime dose of 
phenolphthalein, his 24-hour urine specimen was collected, and the mmiber 
of bowel movements during the 24 hours were recorded. In the majority 
of cases at least one of the stool specimens was examined dailj' for ite bile 
content. After several days, when no more phenolphthalein was excreted 
in the urine, a second dose of phenolphthalein was given and the same pro- 
cedure followed. The second dose was usually equal to twice the first. 
The preliminary dose, which at first was 0.3 gm., was later increased to 
0.6 gm. Later the majority of patients received a first dose of 0.6 gm. 
and a second dose of 1.2 gm. In cases of doubtful results, as to number of 
bowel movements, the dose was repeated. No patient received more than 
1.2 gm. at one time. During the period of this study, the patients remained 
on the same diet and medication, but received no other cathartics. 

Procuring of Specimens. Regardless of whether the patient was ambula- 
tory or confined to bed, he received a gallon bottle with a preservative 
(xylol) in it at his bedside; and was instructed to empty all urine voided 
into this container. The patients were also required to note the number 
of bowel movements in 24 hours. Ever3' 24 hours these containers were 
emptied by one of us (P. S.), the amount of urine was measured, and a 
sufficient quantity together vuth the supernatant preservative taken to the 
laboratory for the various tests enumerated below. 

Examination of Specimens. In addition to the routine urine examinations 
in the laboratories of the medical wards, the examination of the urine 
samples consisted in the determination of color, specific gra\dtjq pH and 
NaOH values, conjugated phenolphthalein, free phenolphthalein, and albu- 
min. The color of the urine was a useful index of the course of the patient’s 
jaundice. The urinarj’- albumin determinations showed that in patients, 
with livers damaged by disease, no albuminuria developed after the taking 
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of large doses (1.2 gm.) of pheiiolphthalein. Tliis confirms the observations 
by Fantus and Dyniewicz^: that this drug does not produce kidney damage; 
as well as the conclusion of others that phenolphthalein may be a cathartic 
of choice in albuminuric patients. 

Results as to Cathartic Action. It appears necessary to divide 
our series of cases into three groups: 

Group 1: Cases of proved obstructive icterus (Table 1); the 
diagnosis confirmed by operation or necropsy, or both. 


Table 1. — Group 1. Cases op Proved Obstructive Jaundice. 


Total phenolphthalein 
eliminated in urine. Result- 




Dose 


— s 

ing 

Case. 

Diagnosis. 

in gm. 

mg. 

% of dose. 

stools. 

M. K. 

Ca, of hepatic duct 

0.30 

59.80 

4.43 

Soft 



0.45 



Soft 



0.60 



Soft 

M. D. 

Ca. of head of pancreas 

0.30 

72.20 

5.34 

None 



0.45 



None 



0.60 



None 



0.60 



None 

C. F. 

Ca. of gall bladder -with duct 

0.30 

26.43 

i.94 

Soft 


compression 

0.45 



Soft 



0.60 



Soft 

J. H. 

Ca. of common duct 

0.60 

19.20 

3.20 

Soft 

R. C. 

Ca. of extrahepatic bile ducts 

0.60 

9.29 

1.55 

Soft 

C. K. 

Ca. of head of pancreas 

0.60 

5. Kino.) 0.85 

None 

C. H. 

Stone in common duct 

0.60 

16.26 

2.71 

Soft 



1.20 

97.53 

8.12 

Soft 

F.K. 

Ca. of head of pancreas 

0.60 

92.91 

15.48 

None 



1.20 

134.51 

11.21 

None 

G. M. 

Ca. of head of pancreas 

0.60 

19.25 

3.21 

? 



1.20 

11.65 

0.97 

? 

R. G. 

Ca. of head of pancreas 

0.60 

74.20 

12.36 

None 



1.20 

.... 

. . 

None 

L. P. 

Ca. of colon, compression of 

0.60 

30.65 

5.11 

None 


common duct by metastases 

1.20 

78.80 

6.57 

Soft 



1.20 

.... 


Soft 

H. R. 

2 stones in common duct. Slight 

0.60 

29.85 

4.97 

Soft 


jaimdice 

1.20 

27.97 

2.33 

Liquid 

W. S, 

Common duct stone 

0.60 

50.47 

8.41 

None 



1.20 

> • . * 


None 

S. A. 

Ca. of gall bladder with ob- 

0.60 



None 


struction of ducts 

1.20 



None 


In patients with obstructive jaundice phenolphthalein does not, as a rule, produce 
marked cathartic action. 


Group 2: Cases of probable obstructive icterus (Table 2): 
patients who clinically suggested an obstructive jaundice, but in^ 
whom the possibility of hepatosis (liver parenchyma damage) also 
had to be considered. Of these patients none were operated upon, 
and on the 2 who died no necropsy was permitted. 

Group 3: Cases of hepatosis jaundice, i. e., patients with defi- 
nite disease of the liver parenchyma. 

As will be seen from the subjoined tables (1 to 3), there were 
14 cases with proved obstructive jaundice, 11 cases with probable 
obstructive jaundice, and 5 cases of hepatosis jaundice. Because 
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tlie bowel habits in these groups of jaundiced patients were very 
variable— with constipation, however, predominant— the results of 
this study were carefullj’' checked; and, as mentioned above, in 
case of doubt rechecked with another similar dose of the drug. It 
was found that in some patients, who during the preliminary obser- 
vation had 1 to 3 very small, hard stools daily or every other day 
and who on account of this felt constipated, the dose of phenol- 
phthalein would lead to a softening of the stool but not to an 
increase in the number of movements. In other patients with 
similar bowel habits, even a softening of the stools failed to occur, 
while still other patients would remain without a bowel movement 
for 1 to 3 days, in spite of having received a large dose of phenol- 
phthalein during this time. In a small number of patients, there 
was a laxative effect. 


Table 2. — Gboot 2. Cases of Probable Obsthective J.aendice. 


Total phenolphthalein 
eliminated in urine. Hesuit- 




Dose 


^ 

mg 

Case. 

Diagnosis. 

in gm. 

mg. 

% of dose. 

stools. 

L. B. 

Obstructive, toxic jaundice 

0.30 

1 S 3.90 

13.63 

None 



0.45 



None 



0.60 



None 



0.45 

8 R 95 

19. io 

None 

J. B. 

Ca. of head of pancreas 

0.30 

• > > > 


None 

J. M. 

Common duct stone 

0.30 

51.60 

5.73 

Soft 



0.60 



Soft 

S.K. 

Malignancy or stone of com- 

0.30 

71 .23 

7.92 

Soft 


mon duct 

0.60 



Soft 

F. K. 

Common duct stone 

0.60 

67 .’45 

li .24 

Soft 

F. W. 

Gall bladder malignancy 

0.60 

51.65 

8.61 

7 



1.20 

69.52 

5:80 

7 

B. S. 

Gall bladder stone or malig- 

0.60 

26.28 

4.38 

Soft 


nancy 

1.20 

93.21 

7.77 

Soft 

J. F. 

Common duct stone 

0.60 

18.45 

3.07 

Liquid 

A. M. 

Ca. of gall bladder or toxic hep- 

0.60 

7.70 

1.29 

7 


atitis 

1.20 

.... 


7 

C. M. 

Cholangitis or common duct 

0.60 

21.32 

3.56 

Soft 


stone 

1.20 

19. 38 

1.62 

Soft 





(inc.) 




1.20 

66.92 

5.58 

Soft 

L. S. 

Cholangitis or common duct 

0.60 

55.28 

9.21 

Soft 


stone 

1.20 

114.95 

9.58 

Soft 


In cases trith probable obstructive jaundice phenolphthalein usually does not have 
a marked cathartic effect. 


Summarizing the result, it maj' be stated that: 

1. Of 14 definitely obstructive icterus cases (Table 1), 6 had no 
evacuation after a liberal dose of phenolphthalein; 7 had mere 
softening of the stools; and 1 had a questionable result because 
bowel movements were also reported as bemg rendered soft and 
frequent as a result merely of the ingestion of fruit. 

2. Of the 11 probable obstruction cases (Table 2), 2 had no 
results whatever, 5 had mere softening of the stools, 2 had appar- 
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ently an increase in the number of stools, and in 2 cases the result 
is questionable. 

3. Of the 5 hepatosis cases (Table 3), only 1 case showed no 
results, while the other 4 had both softening of stools and increase 
in the number of bowel movements, or liquid bowel evacuations. 


Tabi.e 3.— Group 3. Cases of Hepatosis Jaundice. 





Total phenolphthalein 





eliminated in urine. 

Result- 



Dose 



s 

ing 

Case. 

Diagnosis. 

in gm. 

mg. 

% of dose. 

stools. 

A. S. 

Cirrhosis of liver 

0.30 



Liquid 



0.60 

62.86 

6.98 

Liquid 



1.20 

64.21 

5.36 

Liquid 

C. M. 

Arsenical hepatitis 

0.30 



None 


(Carbarsone?) 

0.60 

61.85 

10 iso 

None 

E. D. 

Hepatitis (explored: no ob- 

0.60 

12.05 

2.01 

? 


struction seen) ’ 

1,20 

14.34 

1.19 

Liquid 

N. U. 

Toxic hepatitis 

0.60 

14.70 

2.45 

? 



1.20 

. • • 

. > * 

? 

M, L, 

Cirrhosis. Malignancy of liver. 

0.60 

19.15 

3.19 

Liquid 


Luetic hepatitis 

1.20 

31.97 

2.66 

Liquid 



1.20 

. . . 

. . . 

Liquid 


In patients with jaundice due to liver degeneration, phenolphthalein usually pro- 
duces a marked cathartic effect. 


During remission of the obstruction in patients of Groups 1 and 2, 
cathartic effect from phenolphthalein was obtained as soon as bile 
appeared in the stools in the very individuals who had no evacuant 
action while the stools were completely acholic. Thus, 1 patient 
with common duct stone had good laxative effect with 1.2 gm. of phe- 
nolphthalein during a remission of her symptoms. Two patients 
of the second group who were quite cleared up from the jaundice had 
definite laxative effect with softening and increase in the number of 
stools from a dose given at that time. 

We may conclude, therefore, that bile must he present in the intestine 
for phenolphthalein to have a marked cathartic action. Catharsis from 
phenolphthalein is nearly always absent in obstructive jaundice. It is 
generally present in non-obstructive jaundice. 

Urinary Elimination of Phenolphthalein in the Jaimdiced. In 
view of this absence of marked cathartic action in the jaundiced 
and the fact that bile is by far the best solvent that phenolphthalein 
meets in the gastro-intestinal tract, one might assume that phenol- 
phthalein is not dissolved in the jaundiced as it is in the normal 
individual. To determine whether this was the case, we made 
careful quantitative observations upon the elimination of phenol- 
phthalein in the urine. Much to our surprise, we found that, if we 
consider the phenolphthalein elimination in the urine an index of 
its solution and absorption— and there is reason to believe that it 
may he— the jaundiced patient absorbs phenolphthalein. This is 
shown by Tables 1 to 3 as well as by Graphs 1 to 3. 

It was found in a previous study^^ that the total percentage of 
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the dose of plienolphthalein eliminated in the urine of normal 
individuals ranged from 1.41 to 19.7%. In jaundiced patients, we 
find that the elimination percentage varies from 0.97 to 19.1 % of 
the quantity ingested. The fact that these figures are practically 
identical is all the more remarkable as the jaundiced patients 
received much larger dosage than the normal individuals previously 
studied. 



Graph 1. — Proved Obstruclivc Jaundice: Total phenolphthalein elimination curve 
(composite) after 0.60 Gm. and 1.2 Gm. of phenolphthalein. 


In the previous study we found that, for the normal individual 
who had cathartic effect from the dose, the diminution of phenolph- 
thalein was practically at an end by the fourth day, while in indi- 
viduals that had no cathartic action from the dose, the elimination 
time may be doubled. The peak of the elimination in the normal 
individual was reached on the first day in 44% of the cases and on 
the second day in 52% of the cases. On the tliird day the peak 
occurred in only 4% of the cases and never beyond that time. 

Graphs 1 to 3 show that in some of the jaundice cases elimination 
continued for as long as 8 days, although for the majority of jaun- 
diced individuals it came to an end about the fourth day. The 
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peak of elimination was reached on the first day in 24% of cases, 
on the second day in 74% of cases, and on the third day in 2% of 
cases. 

What is particularly remarkable in these results is not only that 
the shape of the curves is practically identical, but also that their 
height is proportionate to dosage, i. e., in general the peak is 10 
times as high with the 600 mg. dose in the jaundiced patient as that 
resulting from the 60 mg. dose in the normal individual. 



Time in days 


Graph 2. Probable Obstmclive Jaundice: Total phenolphthalein elimination curve 

(composite) after 0.30 Gm., 0.60 Gm., and 1.20 Gm. phenolphthalein. 


Conclusions. The elimination of phenolphthalein in the urine of 
the jaundiced patient is practically identical with that of the normal 
individual. 

Experimental Obstructive Jaundice. Since, in human obstructive 
jaundice, there is usually the complicating factor of inflammation 
or of other coexisting pathologic condition, it was deemed desirable 
to determine the action of phenolphthalein on previously suscep- 
tible cats that were rendered jaundiced by ligation of the common 
bile duct. 
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Method of Experimental Study. Adult cats were tested for their sus- 
ceptibility to phenolphthalein by the administration of 4 gm. per kg. of 
the drug, this dosage having been previously determined as the amoimt 
that would always result in a liquid stool in a cat susceptible to the action 
of the drug. Only those cats that were found to be susceptible to this dose 
were subjected to operation. 

Under ether anesthesia, the gall bladder and bile ducts were exposed by 
a right rectus incision, the bile ducts were ligated both at the confluence 
with the pancreatic duct and at the bifurcation of the hepatic duct. The 
intermediate portion was excised. WTien care was taken completely to 



Time in days 

Gn.\pii 3 . — Hepatosis Jaundice: Total phenolphthalein elimination curve (composite) 
after 0.30 Gm., 0.00 Gm., and 1.20 Gm. of phenolphthalein. 


occlude all branches of the bile ducts (the cat appears to have more than 
one), the cat became icteric and showed bile pigment in the urine within 
about 3 days. At the same time the stools became claj^-colored and an 
examination of the stool for hydrobilirubin was negative. 

• Cats with experimental obstructive jaundice live in good health for about 
3 weeks and accept their food, which in this study consisted of milk and 
ground meat. They then refuse to eat, a low-grade upper respiratory 
infection develops along with alopecia and a scaliness of the skin. Death 
usuallj’ takes place in from 4 to 6 weeks following operation. Autopsy 
shows a deep greenish discoloration of the intestines, mesentery and omen- 
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turn and a generalized wasting with pigmentation of all the tissues. In 
all instances there has been a great dilatation of the gaU bladder and of the 
stump of the common bile duct, as well as of the cystic duct. In 1 instance, 
1 month after the induction of the obstruction, the dilated organ contained 
50 cc. of bile. In another instance the gall bladder ruptured spontaneously 
and a bile peritonitis resulted. The wall of the gall bladder shows, on 
histologic examination, a marked hypertrophy of the mucosa and submu- 
cosa and some increase in the rnuscularis. 

In no case during this study have we observed ascites or dependent 
edema as was found in the case of dogs with obstructive jaundice by Still 
and Carlson.^ '■ 

One week after operation, when the cat had fully recovered from the 
immediate effects, a dose of 4 gm. of phenolphthalein per kg. body weight 
was administered. One week later this dose was repeated; and again at 
intervals of a week until the cat was sacrificed or died. 

Results. Nine cats with artificially induced obstructive jaundice, 
who previous to operation had been found susceptible to phenol- 
phthalein administration, were entirely negative as to cathartic 
action after obstruction of the bile ducts was produced. In most 
instances these animals passed acholic formed stools, which con- 
sisted largely of solid lumps of unaltered phenolphthalein. In I sus- 
ceptible animal, operated on unsuccessfully as to production of 
jaundice, the administration of phenolphthalein resulted in cathar- 
sis. This proves that the operative procedure itself was not respon- 
sible for the refractoriness of the jaundiced animals. The absence 
of cathartic effect in these animals is fully confirmatory of the 
results obtained in human obstructive jaundice. 

Conclusion. In experimentally induced obstructive jaundice in 
cats, the previously effective dose of phenolphthalein loses its cathartic 
action. 

Excretion in Bile of Humans. The fact that phenolphthalein, 
though absorbed from the bowel, is inactive as a cathartic in indi- 
viduals with obstructive jaundice makes plain the great importance 
of bile in activating phenolphthalein. In the further study of the 
mechanism of phenolphthalein action, it seemed necessary next to 
study the elimination of phenolphthalein in the bile. Facilities for 
such direct study were found in the surgical wards of the Cook 
County Hospital, where one can usually encounter one or more 
patients who have a draining gall bladder or common bile duct, 
and who are generally also in need of cathartic action for therapeutic 
reasons. 

Procedure. Both jaundiced and non-jaundiced bile fistula patients were 
subjected to this study, the latter as controls. The total quantitj’- of urine 
and bile excreted in 24 hours was collected preliminarily and tested for the 
presence of phenolphthalein. After determining the absence of phenol- 
phthalein from both urine and bile, each patient was given 0.6 gm. of 
phenolphthalein orally, and the 24 hours’ collection of specimens was con- 
tinued. The daily 24-hour specimens -were measured and the presence and 
amount of phenolphthalein in each of them was determined. Some 20 to 
24 hours after the intake of phenolphthalein, 10 cc. of blood were drawn 



682 STEIGMANN, BARNARD, DYNIEWICZ: PHENOLPHTHABEIN STUDIES 


and the serum tested for phenolphthalein. The daily quantitative and 
qualitative determinations of phenolphthalein in the bile and urine were 
continued until no phenolphthalein was demonstrable. 

Results. To date 12 cases were studied with 13 determinations. 
Of these, 6 patients were icteric and 5 non-icteric; and 1, Case J-7* 
at first jaundiced, was later placed in the non-icteric group. The 
surprising and wiexpected finding in this study was the small amount 
of phenolphthalein (average 0.18%) or even its absenee—both free and 
conjugated— from the bile of the jaundiced patients, as shown by 
Table 4 and in Graph 4. The urinary elimination of phenolphthalein 

Table 4. — Phenoi.phth.^lein Excretion in Human Fistola Bile. 

Phenolphthalein eliminated. 


Urine. Bile. 


Case. 

Free. 

Total. 

Free. 

Total. 

Grand 

total. 

Jaundiced; 

J-1 ... 

. 0.433 

4.683 

0.0 

0.016 

4.70 

J-2 ... 

. 0.78 

4.11 

0.0 

0.0075 

4.118 

J-3 ... 

. 0.44 

10.074 

0.02 

0.25 

10.324 

J-4 . . . 

. 0.95 

5.01 

0.0 

0.0 

5.01 

J-5 ... 

. 1.90 

10.19 

0.06 

0.073 

10.263 

J-6 ... 

. 1.29 

4.96 

0.03 

0.717 

5.677 

Average 

. 0.96 

6.50 

0.019 

0.18 

6.68 

Not jaundiced: 

N-1 . . . 

. 0.19 

1.59 

0,0 

2.18 

3.77 

N-2 . . . 

. 0.09 

3.93 

1.01 

1.76 

5.69 

N-3 . . . 

. 0.43 

5.21 

3.43 

4.28 

9.49 

N-4 . . . 

. 0.525 

2.29 

2.72 

3.37 

5.66 

(2d dose) 

. 0,488 

2.66 

4.693 

5.52 

8.18 

N-5 . . . 

. 8.15 

24.13 

2.28 

3.75 

27.88 

Average 

. 1.31 

6.63 

2,35 

3.47 

10.11 


In the jaundiced patient the fistula bile is almost free from phenolphthalein in 
any form. The fistula bile of non-jaundiced patients contains both free and conju- 
gated phenolphthalein. The urinarj' elimination in both groups is the same. 


(average in jaundice cases 6.5% and in non-jaundiced cases 6.63%) 
is shown in Graph 5, from which it will be seen that the jaundiced 
patients eliminated as much phenolphthalein in the urine as the 

* Patient J-7, who presented very exceptional findings, was not included in the 
tabulation. This patient entered the hospital with a moderately severe jaundice 
and a diagnosis of cholelithiasis was made on a basis of an icterus index of 68 and the 
historj' and clinical findings. While under obseiration, the jaundice decreased 
progressively and, when the patient was subjected to operation, the icterus had 
almost disappeared. Hence this patient, although classed in the jaundice group, 
was almost completely free from jaundice when the fistula bile studies were begun. 
The output of bile through the drainage tube was exceptionally large — much greater 
than in any of the other cases, normal or jaundiced. Her average daily output 
during 11 days was 530 cc. per day, in comparison with the next highest average, 
which was 400 cc., and the lowest daily average, of 60 cc. per day. The output of 
bile in this case on some days reached a total of 900 cc. The findings were as follows: 

Total phenolphthalein eliminated was 28.07% of the dose ingested. Of this, 3.05% 
was eliminated in the urine, 1.33% being free; and 25.62% was eliminated in the 
bile, 5.13%. being free. From this it will be seen that though she had been jaundiced, 
this patient had recovered sufficiently actually to belong to the non-jaundice group. 
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non-jaundiced. Even though these jaundiced patients had no 
phenolphthalein in the bile, they had cathartic action from phenol- 
phthalein administration as soon as bile appeared in the stool after 
operative removal of the obstruction. The blood, with the excep- 
tion of 1 case with icterus, contained conjugated phenolphthalein 
in the jaundiced as well as in the non-jaundiced patients in practi- 
cally the same amounts; but no free phenolphthalein (excepting 
occasionally a trace). 
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Gkaph 4. — Elimination of total phenolphthalein in fistula bile. 


Tetraiodophenolphthalein Tests. The observation that in jaun- 
diced patients the bile fails to contain any appreciable amount of 
phenolphthalein led us to try the same test with sodium tetraiodo- 
phenolphthalein, the dye used in gall-bladder visualizations. This 
was given to 4 patients in accordance with the usual routine for 
the Graham-Cole test, and the bile was then examined for its con- 
tent of the dye. The bile of the non-jaundiced patients contained 
a substance which gave a phenolphthalein-like reaction, while that 
of the jaundiced did not give such a reaction. Although only 4 cases 
could be checked thus far, it appears that the results coincide with 
those secured with phenolphthalein. This observation definitely 
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coincides with the general clinical experience that the Graham- 
Cole test is of little value in jaundiced patients as it is nearly always 
negative in them. 

Excretion in Cat Bile. A study of the bile content in phenol- 
phthalein of normal and of jaundiced cats ^yas also undertaken. 
The bhe was taken within M hours after the administration of 
4 gm. of phenolphthalein per kg.; and it was again found, as is 
showTi in Table 5, that the bile of the jaundiced animals contained 
only minimal quantities of phenolphthalein; averaging approxi- 
mately one-hundredth of that contained in the bile of normal 
animals given the same quantity of phenolphthalein. 



0123456789 
TIME IN DAYS 

J= Jaundiced N=Not Jaundiced 

Graph S. — Elimination of total phenolphthalein in urine. 

Conclusion. The bile of jaundiced ‘patients and of cats 'idtli 
experimentally induced jaundice contains Utile or no free plienol- 
phihalein and a very small amount of conjugated phenolphthalein. 
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There seems io be an inverse ratio between the degree of jaundice and 
the quantity of 'phenolyhthalein excreted in the bile. 

Table 5.— Phenolphthalein Excretion in Cat’s Bile, 


A. Bile of Normal Cats. 

Free Conjugated 

phenol- phenol- 
phthalein, phthalein, 

Cat. mg. %. rag. %. 

F-5 0.2 130 

J-21 0.3 255 

J-22 0.2 150 

4-1 0.3 170 

4-2 0.3 250 

4-3 0.3 100 


B. Bile of Jaundiced Cats. 

Average 0.3 176 

J-1 0 0.2 

J-2 0 0.15 

J-3 6.2 4.3 

J-31 0.2 2.5 


Average 1.78 


Elimination of free and of conjugated phenolphthalein in the bile of normal cats (A) 
and of jaundiced oats (B) given 4 gm. of phenolphthalein per kg. Phenolphthalein 
is present in about 100th the amount (averaged) in the bile of the jaundiced animals. 

Table 6. — Galactose Tolerance Tests in Jaundiced Patients Before and 
After the giving of Phenolphthalein. 

Galactose excretion 
in gm. 





Icterus 

Before 

After 


No. 

Name, 

Diagnosis. 

index. 

Phtn. 

Phtn. 

Result. 

1 

J. M. 

Catarrhal jaundice 

140 

100 

45 

3.60 

2.90 

2.70 

Improved 

Home 

2 

J. F, 

Catarrhal jaundice 

225 

90 

55 

22 

2.60 

2.50 

Home 

3 

S. N. 

Cholelithiasis 

62 

55 

38 

1.90 

1.80 

Home 

4 

E. S. 

Cholelithiasis 

95 

115 

46 

35 

2.30 

2.30 

Home 

5 

A. S. 

Cirrhosis 

75 

15 

2.40 

2.40 

Home 

6 

J. W. 

Cirrhosis 

100 

94 

2.50 

2.80 

Home 

7 

C. H. 

Choledocholithiasis 

74 

37 

112 

1.30 

1.40 

Laparotomy 

Died 

8, 

F. K. 

Ca. of head of pan- 
creas 

45 

50 

63 

86 

1.90 

2.20 

Laparotomy 

Died 


There is no increased galactose elimination in the urine that can be ascribed to 
the administration of phenolphthalein, 
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Liver Function Tests, conducting these studies, Ave under- 

took a few galactose tolerance tests upon jaundiced patients before 
and after the taking of the phenolphthalein. Though the series is 
small, the results are nevertheless reported as case abstracts as well 
as in Table 6. 

From these observations it will be seen that there has been no 
impairment in galactose tolerance that could in any way be ascribed 
to the phenolphthalein, even when taken in large (1.2 gm.) doses. 
In the few cases in which increase in galactose elimination did occur, 
the deterioration of liver function was directlj'- ascribable to the 
patient’s condition, most especially the operation. 

Conclusion. In a limited number of cases of jaundice, the galac- 
tose tolerance tests showed no iinpainnent of liver function ascribable to 
phenolphthalein. 

Discussion. We have shown that indmduals suffering from ob- 
structive jaxmdice, in whom there is no bile in the bowel, are acted 
upon by phenolphthalein little or not at all, even when it is given 
in large doses. Some of these A^erj'- indirnduals who had no evacuant 
action from phenolphthalein during the time that their stools were 
acholic reacted to phenolphthalein in the normal manner by cathartic 
effect as soon as bile was present in the bowel. These observations 
have been verified on experimentally jaundiced cats. 

We also find that phenolphthalein is eliminated in the urine of 
jaundiced individuals to the same e.xtent and in the same manner 
as in normal individuals. 

We then face the remarkable fact that, while phenolphthalein 
is presumably absorbed and therefore dissolved in the bowel, it fails 
to act in the former if bile is absent in the bowel. 

The fact that patients who are suffering from jaundice due to 
degeneration of liver parenchjuna (hepatosis jaundice) and who have 
bile in the stool have reacted to phenolphthalein in about the same 
way as normal indmduals, again shows the importance of bile to 
the action of phenolphthalein. 

We must, therefore, postulate that either bile activates the 
phenolphthalein in the bowel or else it is activated as it passes 
through the liver and is eliminated in the bile. This latter postu- 
late is answered in the negative by the finding that phenolphthalein 
is not present or is present only in small amounts in the bile of jaun- 
diced patients. Though the number of cases studied thus far is 
relatively small, the results are so constant and definite as to be 
conclusive, especially as the same results were consistently noted 
in the experimentally jaundiced cats. The facts found are tabu- 
lated in Table 7. 

Table 7. — Phekolththalein ix the Jahxdiced and Non-wvndiced. 

Non- 

Jaundiced. jaundiced. 

0 + 

+ + 

0 + 


Catharsis . . 

Conj. itt urine 
Conj. in bile . 
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Now it is a fact that patients who are jaundiced and do not 
excrete phenolphthalein in the bile have cathartic action from the 
phenolphthalein, providing bile enters the bowel. This proves con- 
clusively that it vivst bo an action of the bile in the bowel on the phenol- 
phthalein or a joint action of the two that is responsible for producing 
the effect upon the intestine necessary for the production of the 
cathartic action. 

The presence of conjugated phenolphthalein in the blood serum 
of jaundiced patients and of an abundance of conjugated phenol- 
phthalein in the urine of the jaundiced points to the conclusion 
that conjugation of phenolphthalein still occurs in the system in 
spite of the fact that the liver is diseased, as evidenced by the 
jaundice. Numerous theoretic questions crowd one’s mind as to 
the interpretation of these phenomena. Is the liver of the jaundiced 
patient still a seat of the conjugation of this water-soluble body 
(i. e., the conjugated phenolphthalein)? Even if it is not, why 
should the liver fail to eliminate the water-soluble conjugated 
phenolphthalein when the kidney is capable of doing so and the 
normal liver does this to so much greater an extent than the kidney? 
The significance of this remarkable finding remains to be investi- 
gated. The question may also be asked: what is the fate of the 
phenolphthalein that is not eliminated ‘’through the bile in the 
jaundiced individual, as no excess is eliminated in the urine? 

Conclusion. 1. The presence of bile in the bowel is necessary for 
the cathartic action of phenolphthalein in man, as there is no such 
effect or very little of it in cases of obstructive jaundice. On the 
other hand, phenolphthalein is generally active in jaundiced patients 
who have bile in their stools. 

2. Phenolphthalein is not suitable as a cathartic in individuals 
suffering from obstructive jaundice and whose stools are completely 
acholic. 

3. Cats that have been found susceptible to the cathartic action 
of phenolphthalein lose this susceptibility upon being subjected to 
experimental obstructive jaundice. 

4. The cathartic action of phenolphthalein is evidently due to a 
local effect of bile upon the phenolphthalein in the bowel. 

5. Even though it does not act as a cathartic in individuals with 
obstructive jaundice, it is eliminated in the urine to the same extent 
as in the normal individual. 

6. Phenolphthalein, chiefly in its conjugated form, is eliminated 
in large quantities in the bile of normal individuals. Free and con- 
jugated phenolphthalein are present in but minute amounts in the 
bile of the jaundiced. 

7. No evidence of phenolphthalein produced liver damage has 
been found in these studies, as far as the galactose tolerance test, 
performed in a few cases, could show. 
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CHRONIC HYPOGLYCEMIA, 

A PROBLEM IN Carbohydrate Metabolism. 

By Stanley Dokst, A.B., M.D., 

ASSOCIATE PROFESSOR OF BIEDICINE, COLLEGE OF MEDICINE, TJNIVERSITr OF CINCIN- 
NATI; ATTENDING PHYSICIAN, ASSISTANT CHIEF OF STAFF, AND CHIEF PHYSICIAN 
TO THE OUT-PATIENT DISPENSARY, CINCINNATI GENERAL HOSPITAL, 
CINCINNATI, OHIO. 

(From the Department of Medicine, College of Medicine of the University of Cin- 
cinnati and the Medical Service of the Cincinnati General Hospital.) 

Shortly" after the World War there came from Germany a series 
of reports describing the favorable reactions of many malnourished 
patients during treatment -with continued small doses of insulin. 
The blockade had accomplished its purpose and the fall of 1918 
found a large part of the civilian population of Germany in a con- 
dition of enforced semistarvation. Returned to a more normal 
diet, many of those individuals exhibited a curious phenomenon. 
They were unable to eat and hence unable to regain weight. 
Underfed for many months, certain metabolic readjustments 
occurred which, in some instances, obtained after an apparentlj^ 
adequate caloric supply was available. In the management of 
such cases insulin was of definite benefit and its use was followed 
by increased appetite, gain in weight and increased body tone in 
general. 

These results excited interest in this country and a wave of 
enthusiasm 'swept our clinics which led to the widespread use of 
insulin in the treatment of many types of patients who exhibited 
one symptom in common: They were all underweight. Early 
reports were most favorable ; but as months passed it became obvious 
that only a limited number of the underweight responded to insulin 
therapy and such a favorable response could not be predicted. The 
initial enthusiasm waned and, due to repeated failures, the treat- 
ment fell into discredit in many clinics. 

Our experience at the Cincinnati General Hospital was similar to 
that of many others. Some patients showed remarkable improve- 
ment, but many remained entirely refractory to treatment or at 
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best gained weight for a few weeks and then relapsed. These circum- 
stances stimulated us to investigate the carbohydrate metabolism of 
our patients who were underweight, in hopes that we might find 
some factor which would serve to set apart those who improved 
from the ones who did not. Unable to find any such study in the 
literature, we decided to begin by recording the glucose tolerance 
curves of our malnourished patients. 

Early in the experiment it became obvious that these people fell 
into two distinct groups. The first group showed what is univer- 
sally accepted as a normal glucose tolerance curve (Fig. 1) with a 
rise of 80 to 140 mg. % above the fasting level after the administra- 
tion of glucose and a rapid drop to a figure slightly below the fasting 
level between 2| and 3 hours, then a subsequent rise to the fasting 
level. 

The second group was characterized by a curious and unexpected 
curve (Figs. 3, 4, 6, 9, 13, 14, 16, 17). In these curves it will be 
apparent that the fasting level is within normal limits, though usu- 
ally at its lower range, and the blood sugar fails to rise, even to the 
upper limits of the fasting level after the administration of 100 gm. 
of glucose by mouth. This low curve remains between 80 and 
100 mg. % throughout the 3 hours after ingestion of the sugar. 
Such curves are adequately’ represented by the simple graphs and 
require no further description. Similar flat curves have previously 
been described, occurring in certain patients with h5q)Othyroidism 
and in some with pituitary disturbances. We have failed to find 
any relation between our flat curves and the basal metabolic rates 
and their incidence of frequency is many times that of recognized 
pituitary disease, though it is not at all impossible that some 
functional pituitary disturbance is related to the syndrome. It is 
significant to state, at this point, that we found over 70 individuals 
who showed low curves in the first 18 months of our study and that 
they were selected from the ambulatory thin patients coming to 
the out-patient department. 

For these we have chosen the designation, chronic hypoglycemia. 
However, they must be differentiated from patients with spontane- 
ous hyperinsulinism, for some investigators have described this 
latter group under the term chronic hypoglycemia,® although the 
name is not an apt one. In spontaneous hyperinsulinism the glu- 
cose tolerance curve does not remain in the low fasting zone through- 
out the test, but instead it is characterized by a sharp initial rise 
during the first 30 to 45 minutes after ingestion of glucose. This 
is illustrated in Figure 2, where the blood glucose reaches 230 mg. % 
30 minutes after feeding. This abrupt rise is then followed by a 
marked exaggeration of the normal fall, in the case represented by 
Figure 2 falling to 45 mg. % after 2| hours, with the appearance 
of the usual signs of insulin shock at the point marked X on the 
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graph. At this time it was necessary to administer glucose and 
orange juice to control the sjTnptoms. Thus, in hj^perinsulinism 
there are points on the curve where the blood glucose drops into the 
hj^poglycemic zone, but this fall represents an exaggerated insulin 
response to the normal increase in blood glucose after ingestion of 
carbohydrate. So, in Figure 2, we find a spread of 290 mg. % 
between the high and low points on the curve, while in chronic 
hj’poglycemia the total spread is usually less than 25 mg. %. 
The sjmdrome of chronic hj^ierinsulinism has been ably set forth 
by Harris^® and we emphasize the difference between the two con- 
ditions at such length onl}'- because we know that the differentiation 
has not been appreciated and the two conditions are frequently 
confused in the literature dealing with the subject.*® 

Having learned that individuals who are underweight fall into 
two groups with respect to their response to carboh 3 ’'drate feeding, 
we wished to know whether this difference might be related to the 
variation in response to insulin therapJ^ We were alarmed at the 
idea of giving insulin to persons whose blood sugar remained at 
such low level as those demonstrated in Group 2 and decided to 
trj" insulin therapy in the first group, those whose sugar curves 
were normal. We felt that, at least, we could do them no harm. We 
selected a group of such patients {e. g., Case E. S., Fig. 5) who were 
given insulin in doses of 5 units before breakfast, 10 units before 
lunch and 10 units before dinner. This was administered 15 min- 
utes before meals and thej' were permitted to select their oi^m diet- 
arj'. The results were disappointing and after some weeks it became 
obnous that such persons would not gain weight under our treat- 
ment, 'l^en we examined the individuals comprising the group 
more carefullj% certain facts became apparent. For the most part 
these people did not complain of poor appetite; instead thej’' were 
the well-kno'RTi thin indi^^duals who eat 2500 to 4000 Calories a 
daj’’ bj’’ choice, and still do not gain weight. Thej'’, with few 
exceptions, were of the viTj' tjqie of leanness, with good muscle 
tone and good nervous tone. There were few neurotics in the 
group and, in short, the}'' may be described as representatives of 
the sthenic t}’pe of thinness.*^ 

We then compared the indi\'iduals in Group 2, those showing 
the flat curves, with Group 1. Not only did their sugar tolerance 
curves differ but, as a class, they exhibited other distinctive differ- 
ences. They had poor appetites and food did not interest them. 
They were nervous and irritable, with insomnia, excessive fatigue 
on exertion and general apathy as outstanding symptoms. In 
many instances the stigmata of neurasthenia were obvious. They 
represented the asthenic t}-pe of thinness. 

With considerable hesitation, due to fear that we might force an 
already low blood sugar into the danger zone, we repeated the same 
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experiment, using a few patients from the second group. No ill- 
results followed and within a few weeks there was noticeable im- 
provement. The first change was a disappearance of anorexia; 
they began to eat and soon to gain in weight. As appetite and 
weight improved, nervousness, irritability and asthenia disap- 
peared and, accompanying this improvement, the glucose tolerance 
curves rose into the normal range. When after 2 or 3 months 
insulin was withdrawn abruptly, a gradual return of the subjective 
symptoms occurred, they lost weight and the blood sugar curve 
resumed its previous flat configuration. When, however, the ad- 
ministration of insulin was continued over a longer period of time, 
6 months or more, and then was withdrawn slowly (reducing the 
dose from 3 times daily to twice and then once daily) some of these 
patients have maintained their improvement in both its clinical 
and chemical aspects for many months. One might surmise that 
insulin, either directly or indirectly, had brought about a read- 
justment of some abnormal metabolic deviation. We may illus- 
trate these facts most concisely with a few selected cases represented 
in the graphs. 

Case Reports. Case L— (Figs, 6, 7 and 8 illustrate a typical response.) 
The patient had for many years been decidedly underweight. When first 
admitted to the hospital he weighed only 122 pounds, though he was almost 
6 feet in height. His outstandmg subjective symptoms were undue fatigue 
on exertion and loss of appetite. He had previously been suspected of 
having either tuberculosis or hyperthyroidism, but adequate studies had 
ruled out both of these probabilities. He had been subjected to a 3 months’ 
period of rest and high caloric feeding mthout substantial improvement. 
The initial sugar tolerance curve is represented in Figure 6 and shows the 
characteristic flat configuration. After 8 weeks of insulin treatment he 
had gained 6 pounds and his blood sugar curve showed marked improve- 
ment (Fig. 7). Six months after treatment began he had gained 12 pounds 
in weight and his curve was entirely normal. There had been marked sub- 
jective improvement in all of his symptoms and he was able to carry on 
the day’s work without undue fatigue. Insulin was gradually withdrawn 
and his improvement continued. 

Case 2.— (Represented in Figs. 9 to 12.) _ This patient had been a 
problem case under observation in the out-patient department for 3 years 
before our experiment was started. Throughout that time her weight had 
varied between 86 and 90 pounds. Her expected weight was 108 pounds 
as given in actuary statistics. Subjective symptoms were anorexia, asthenia, 
marked “nervousness” and insomnia. Again, as in the first case, both 
tuberculosis and hyperthyroidism were suspected early in the course of 
obsenration but neither diagnosis could be established. She had been 
admitted to the hospital for a month of bed rest combined with high caloric 
diet. During this period of hospitalization she gained in weight from 84 
to 90 pounds, and this gain was lost witliin the 3 weeks following her 
discharge. On her return to the dispensary, the fruitless struggle was 
resumed with “tonics,” vitamin concentrates, and sedatives and she was 
recognized as one of those undernourished neurotics who haunt every clinic. 
Figure 9 shows her flat sugar tolerance curvm at the end of 3 years as our 
patient. 'iVlien we began insulin treatment her weight was 88 pounds. 
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After 6 months of insulin in doses of 8-10-10, and on a diet of her own 
choice, her weight had increased 14 pounds, and her blood sugar curve 
(Fig. 10) was quite normal. She no longer required sedatives, w’as eating 
almost 3000 calories a day and said she w'as “feeling better” than she could 
remember in many years. 

At this point insulin was stopped abruptly and for 2 months the improve- 
ment continued and her gain in w^eight held. Then, gradually at first, 
but with increasing rapidity she relapsed into her former state, and after 
3 months without insulin began to lose wmght rapidly. The glucose 
tolerance cunm at this time (Kg. 11) showed a striking change from the 
one illustrated in Figure 10 and indicates the reversal in the type of curve 
which was associated with the recurrence of clinical sjmptoms. Insulin 
therapy was resumed and again there was prompt response so that 8 weeks 
later she w'eighed 104 pounds, or 16 pounds more than her weight at the 
beginningof the experiment ahnostaj^ear before. Figure 12 shows her normal 
glucose tolerance curve at the end of that time when her subjective symp- 
toms had largely disappeared. Insulin was then slowlj’- withdranm and her 
improvement has been sustained. 

In searching for some explanation for this apparently paradoxical 
action of insulin, it is obvious that the question of carbohydrate 
absorption from the intestinal tract would present itself. Might 
some inhibition to the rate of sugar absorption explain the flat 
curves and was it possible that insulin acted to remove this inhibi- 
tion? To answ^er this question we gave glucose to certain patients 
in the group under consideratiofi by the intravenous route. There 
w'as no change in the characteristics of the tolerance cun^e; it 
remained the same flat curve regardless of the method of introducing 
carbohydrate. This fact is illustrated by Figures 13 and 14. In 
the first graph is showm the low flat curve after 100 gm. of glucose 
had been given by mouth, w'hile Figure 13 represents the almost 
identical configuration following the intravenous administration of 
40 gm. of glucose (40 gm. is the amount usually employed in intra- 
venous tolerance test). 

Neither method of giving glucose was follow^ed bj'' glycosuria in 
any patients wnth low curves, but it is of interest to note that 
transient glycosuria frequently occurred during insulin treatment 
as the blood sugar rose to normal levels. Thus some patients would 
spill sugar through the kidney at blood sugar ranges between 120 
and 150 mg. % for a short time and then, as the blood sugar Avas 
maintained in the normal range, this glycosuria Avould disappear, 
suggesting that the renal threshold may vary with the habitual level 
of blood sugar. 

We have been unable to establish an 5 ’' constant relationship 
between the low curves shown by these patients and the basal 
metabolic rate. This has interested us because, as already men- 
tioned, the low glucose tolerance curve has been described in 
h 5 q)othyroidism. This absence of correlation is shown in the graphs. 
For example, the patient represented in Figure 3 with flat curve 
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had a basal metabolic rate of —20, but another patient with a flat 
curve (Fig. 4) had a basal metabolic rate of +4. Other patients 
with flat curves (Figs. 6 and 9) had metabolic rates of +6 and +13 
respectively. On the other hand, the patient identified by Figure 5 
had a normal sugar tolerance curve and a basal metabolic rate of 
—33. He was not helped by insulin but did improve when given 
thyroid extract. 

In consideration of these facts the case represented in Figures 16, 
17 and 18 interested us greatly. This patient had a low flat curve, 
a basal metabolic rate of —24 and clinical signs of mild hj'pothy- 
roidism as revealed by changes in the hair and skin and increasing 
lethargy. Thyroid extract alone was given by mouth for 4 months 
and at the end of this period the clinical signs of hypothyroidism 
had disappeared, while the basal metabolic rate had risen to —6. 
The glucose tolerance curve, however, remained in the low zone, 
showing if anything an exaggeration of the low level (Fig. 17). At 
this point thyroid extract was discontinued and insulin given in the 
usual manner. Six weeks later the tolerance curve had been ele- 
vated into the normal range while the basal metabolic rate remained 
at —4 (Fig. 18). It is interesting to note that the glucose tolerance 
curve persisted in the low zone after the basal metabolic rate had 
risen, but later, following insulin treatment, the curve showed a 
normal configuration. 

Discussion. During a period of 18 months, 62 individuals who 
had low glucose tolerance curves were encountered among ambula- 
tory patients seen in the clinic and private practice. It would seem 
that the existence of chronic hypoglycemia is far more common than 
is generally appreciated and that it frequently occurs in asthenic 
undernourished individuals who present the familiar picture of 
the “effort syndrome.” We believe that the constantly low level 
of blood sugar may be, in part at least, responsible for the lack 
of vigor which characterizes these people, since the chief source of 
energy in mammalian metabolism is derived from the burning of 
carbohydrate. Patients with chronic hypoglycemia show a glucose 
tolerance curve which remains in the fasting zone regardless of the- 
ingestion of food and it is possible that under these conditions there 
is inadequate fuel to be suddenly expended in the form of energy. 

This syndrome must be differentiated from spontaneous hyper- 
insulinism for in the latter the hjqjoglycemia is eyclic, appearing in 
reeurring episodes during which the blood sugar falls to dangerously 
low levels (60 mg. % or lower). John® has suggested the treatment 
of hjqjerinsulinism with small doses of insulin but we have found 
that this condition is exaggerated by insulin and other investigators 
have confirmed this finding.® It is possible that John was not 
dealing with true hjq^erinsulinism in his cases which responded 
favorably to insulin therapy but with the condition which we have 
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described. As we have demonstrated^ many of our patients have 
improved on insulin treatment, but we would not leave the impres- 
sion that favorable results have always followed. Some have tol- 
erated insulin well without any change in their clinical symptoms 
but a few haA^e not tolerated this treatment. It may be that our 
arbitrary dose of insulin was too large for the individuals in this 
second group and we are reinvestigating their reactions using much 
smaller amounts. Fifteen patients treated with insulin for 6 months 
or longer showed marked improvement, 4 failed to improve and 3 
reacted unfavorably, showing the sjunptoms of mild insulin reaction. 

IMiat is responsible for the low blood sugar level and how does 
insulin act to change this level? In order fully to imderstand our 
problem we must answer these two questions and at present we 
have no answers. We may, however, indicate certain avenues of 
inquiry which have suggested themselves during our work. We 
have given these people relatively large amounts of sugar. It has 
not been lost through the kidneys and has not been reflected in a 
rising blood sugar, 'l^fliat has happened to it? We have already 
eliminated the most obidous explanation, that it is not absorbed 
from the alimentary tract, by our experiments in introducing sugar 
by intravenous injection. 

Consideration of the opening paragraph of this paper suggests 
another explanation. Prolonged semistarvation might result in the 
utilization of the carbohydrate stores in the body in liver and mus- 
cles, to be followed by a readjustment in metabolism resembling 
that in hibernating animals. Such a readjustment might account 
for loss of appetite when an adequate diet was made available. 
Under these conditions sugar, when given, would be taken out of 
the blood stream by the depleted liver and muscles as soon as it 
appeared. This reasoning may apply to the German patients, but 
it imposes a set of conditions which do not obtain in ours. An 
adequate diet has been available in the great majority of cases, and 
the failure to eat resulted entirely from loss of appetite. This loss 
of appetite is an intimate part of the sAmdrome and must be ex- 
•plained. hlerely to state that insulin stimulated appetite and that 
such people improA-ed when they ate, falls short of being an explana- 
tion. Further, it will be remembered that enforced caloric intake, 
in the absence of insulin, did not result in clinical improA^ement. 
In fact, certain obser\'ations throw doubt on the assumption tliat 
enforced starA-ation results in producing a flat sugar curA'-e since 
one patient, studied in the adA-anced stage of starA-ation, resulting 
from organic obstruction in the esophagus, had a normal glucose 
tolerance curA-e. Harris^*' reports similar obserA-ations on 4 patients 
who were literally starving to death. 

deTakats^ has demonstrated that suprarenal denerAwtion and 
splanchnic section on normal dogs results in increased storage and 
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fixation of glycogen in the liver. Apparently as a result of this 
increased storage and fixation, the blood sugar curve resembles 
the one we have described in spontaneous chronic hypoglycemia in 
humans, de Takats has suggested that under certain conditions of 
imbalance in the sympathetic nervous system a block occurs which 
inhibits the demobilization of hepatic glycogen and that such a 
block may be responsible for the clinical syndrome we have been 
studying. We have not found any method of demonstrating glyco- 
gen fixation in our patients. 

At present we are carrying forward our investigation, studying 
the effect of the adrenalin demobilization action on hepatic glycogen, 
the hexosphosphate correlation and the blood phosphatase, in indi- 
viduals showing low sugar curves. We must admit, however, that 
as yet we have no satisfactory answer to this peeuliar problem in 
earbohydrate metabolism. 

Summary. 1. Patients exhibiting a low, flat glueose tolerance 
curve are not infrequently encountered in this dispensary. 

2. Most of these patients are underweight and present the clinical 
picture commonly described under such terms as neurocirculatory 
asthenia and effort syndrome. 

3. This condition must be sharply differentiated from sponta- 
neous hyperinsulinism, in which the glucose tolerance curve is not 
flat but is characterized by a marked exaggeration of the descending 
limb. 

4. When treated with small doses of insulin a number of our 
patients with chronic hypoglycemia have shown marked clinical 
improvement, an increase in sense of well-being, gain in weight, and 
increased appetite, concomitant with this improvement the glucose 
tolerance curve returns to the usual normal configuration. 

5. The precise action of the insulin in effecting this change is not 
at present understood. We suggest the possibility that the de- 
mobilization of hepatic glycogen is in some way inhibited and hope 
to establish this thesis by further investigation. 

REFERENCES. 

(1.) de Takats, G., and Cuthbert, F. P.: Arch, Surg., 30, 161, 1935. (2.) Dorst, 

S. E.: (a) J. Clin. Invest., 15, 449, 193G; (6) Cyclopedia of Medicine, Philadelphia, 
F. A. Davis Company, 2, 534, 1937. (3.) Guest, G. N.: Personal communication. 

(4.) Harris, S.: (a) J. Am. Med. Assn., 83, 729, 1924; (6) Endocrinology, 16, 29, 
1932. (6.) John, H. J.: Ibid., 19, G89, 1936. (6.) Kramer, J. G.: Ohio State Med. 
J., 33, 749, 1937. 



UG.^ 4 1 
ISOi ; r 


Fig. 7 . 


F|5. 8 


i4o - 


dorst: chronic hypoglycemia 


houra 


J.P. J. (Holmea) 
No. 2 2-4-33 

Inaulin 5-10-10 
S wka. 


B.P. 112/72 
Wt. 128 


UG,5i A 1 
ISO I — T r- 


3 houra 


J.P.J. (Holmea) 
No, 3 6-12-33 

Inaulin 5-10-10 
24 wka. ' 


B.P. llS/76 
Wt, 134 


3 houra 


H.S, (C.G.H.) 
No.l 11-3-33 


B.P. 110/65 
B.M.R. 4. 13 
wt. SS 


3 houra 


N.S. (C.G.H. 


i.G.H.) 

i-lS-3^- 


Insulin S-10-10 
6 mo. 


B.P. 110/ SO 
B.M.R. +9 
Wt. 102 


Fig 10 


3 hours 


N.S. (C.G.H.) 
No. 3 S-27-34- 


No. 3 S-27-34 
Inaulin Diecont. 
3 mo. 


B.P. 105/70 
Wt. 9S 


Fic. II 


3 hours 


N.S. (C.G.H.) 
No. 4 10-30-34 
Insulin 5-IO-IO 
2 mo. 


B.P. 10S/S4 
Wt. 104 
B.M.R. +1 




Fig. 1 2 


7 to 12. 


VOL. IDG, NO. 5. — NOVEMBER, 1938 


24 





698 


korst: chronic hypoglycemia 








Figs. 13 to 18. 






CHENEY, garland: PULMONARY PNEUMOCYST 


699 


PULMONARY PNEXMOCYST. 

, Report of an Enormous Solitary Cyst in a Healthy 

Adult Female. 

By Garnett Cheney, M.D., 

ASSOCIATE CLINICAE PROFESSOR OF MEDICINE, STANFORD -DNIVERSITY MEDICAE SCHOOE. 

AND 

L. H. Garland, M.D., 

ASSISTANT CLINICAL PROFESSOR OF RADIOLOGY, STANFORD UNIVERSITY MEDICAL 
SCHOOL, SAN FRANCISCO, CALIF. 

(From the Medical Department of Stanford University.) 

Cystic lesions of the lung may in general be divided into two 
main types: those containing fluid and those containing gaseous 
material, usually air. In the last few years, many examples of the 
latter type of disorder have been reported, often with the prefix 
“ congenital.”^-®*'’’ In recent months, certain authors® have cast 
doubt on the congenital origin of many of these air-filled pulmonary 
cysts, and have subdivided such lesions into (a) congenital cysts 
and (b) acquired cj’^sts of various types. 

Serial examinations of patients recovering from various inflam- 
matory disorders of the lungs, especially pneumonia, have revealed 
a surprising number of cases of bizarre cyst-like lesions. Many of 
these “cysts” or bullss have undergone spontaneous resolution, but 
in some cases the change has remained stationary and in some it 
has even become progressive, finally involving an entire lobe or lung. 
These cases may easily be confused with partial or total pneumo- 
thorax. Having recently had the opportunity of seeing a remark- 
able case of massive pulmonary pneumocyst, in which, in spite of 
the presence of an enormous lesion, there was an almost complete 
absence of clinical symptoms, we are herewith placing it on record. 

Terminology. The terminology of pulmonary pneumocyst is dis- 
tinctly unfortunate. Strictly speaking, the word “pneumacele” 
(pneuma, air, and cele (xoilia), a cavity) is the most correct term; 
however, most of the literature to date refers to these lesions as 
cysts and it might cause confusion if a change were to be made at 
this time. Pierce and Dirkse® use the term “pneumatocele” which 
is as close to the correct one as any we have encountered. Ellison^ 
misuses this word as synonymous with mediastinal hernia. Many 
physicians object to the word “cyst” on account of the lesions 
being non-fluid-filled, a reasonable objection. 

Pathology. Koontz® described two general types of cavities; 
bronchial dilatations and cavities resembling emphysematous blebs. 
Between these two extremes are all types of gradations. The cavi- 
ties may or may not show communication with bronchi. In most 
cases the epithelium lining the cysts is columnar and ciliated, but 
it may be non-ciliated, cuboidal or flat. 



700 CHENEY, garland: pulmonary pneumocyst 

The congenital lesions are said to lack pigment, thus differentiat- 
ing them from the acquired type. The cysts may be single or multi- 
ple, unilocular or multilocular, and may vary in size from minute 
blebs to enormous sacs. They may contain air or fluid or both. 
The cysts may occur in any part of the lungs; in Koontz’ series, 
both lungs were involved in one-quarter of the cases, the right lung 
alone in one-quarter, and the left lung in almost one-half. Males 
and females were affected about equalljc Complications are rather 
unusual, but cases have been reported in which the cysts were 
associated with hydro- and pyothorax, pneumonia and even tuber- 
culosis. Rarely, if fluid-containing, the contents may become puru- 
lent from secondary infection. 

Many cases have no clinical symptoms whatsoever, and indeed 
most cases have been discovered incidentally in roentgenologic 
examination of the lungs. 

Incidence. The incidence of really massive pulmonarj' pneumo- 
cysts is difficult to determine. They appear to be exceedingly rare. 
On the other hand, the reported cases of large pneumocysts are 
increasing in number, and, in our own observation, since we have 
been making routine postpneumonic chest Roentgenograms, we have 
seen several cases of medium-sized pneumocysts. We believe they 
occur in perhaps 20% of the cases recovering from pneumonia and 
represents a bullous emphysematous phase of healing. The Quart- 
erly Cunmlaiive Index Medicns lists approximate!}’’ 70 different 
references to pulmonary cysts during the year 1937. None of these 
included any cases of massive pneumocyst. 

Differential Diagnosis. The differential diagnosis of large pul- 
monar}^ pneumocysts from pneumothorax is frequently quite diffi- 
cult. In pneumothorax, the radiolucent shadow is often bordered 
on one side by the denser shadow of a collapsed lung, whereas in 
pulmonary pneumocyst this dense shadow is missing. In doubtful 
cases, a small diagnostic pneumothorax may reveal the thin wall 
of the cyst, but this procedure is not to be encouraged in cases •noth 
really large lesions, since the cyst may be accidentally entered and 
severe shock supervene. Serial Roentgen ray examination or com- 
parison with previous films if available constitutes the most valu- 
able method of diagnosis. Pneumothorax usually absorbs after a 
reasonable interval, while large pulmonary cysts may progress in 
size or remain stationary (Table 1). 

Treatment. As long as the patient is symptomless, the treatment 
of pulmonary pneumocysts should be conservative. No giant air 
cyst should be tapped unless it interferes with respiration, because 
tapping of such cysts may be followed by shock and death. 

Prognosis. The prognosis is quite uncertain, but is unquestion- 
ably good in the absence of complicating trauma or infection. 
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Case Report. Miss V. B., a single, 19-j'ear-oId statistical worker, first 
came imder our observation on May 12, 1937, because she had applied 
for a position with a companj’’ which required a routine medical examina- 
tion for aU new employees. 

History. She stated she was perfectly well, although doctors had found 
some abnormal condition of her left chest since childhood which she called 
a hernia. She had had whooping cough and measles at the age of 4 years 
and chickenpox at the age of 10, but no illnesses since then. Her bowels 
were regular. The menses commenced at the age of 13 and had been 
regular since that time. She had just left junior college and was appljdng 
for her first position. 

Physical Examination. Revealed a well-developed alert young woman 
weighing 121 pounds. Temperature, 36.8° C.; pulse, 86; respirations, 19. 
Inspection of the head and neck showed nothing unusual, except largg ^ 
cryptic tonsils and a delation of the trachea to the right. There was a'" 
marked prominence of the upper chest. Only slight apical excursion oc- 
curred with respiration. The percussion note over the left chest was dull, 
while that over the right was hyperresonant. No breath sounds could be 
heard over the left lung e.xcept at the apex, where they were faint. The 
physical findings in the right lung were normal, e.xcept for the hj-perreso- 

, T, ,..i. j^Tq area of cardiac dullness could be made out on 

; ■ . ' , ■ ■ apex beat of the heart was felt in the fifth right inter- 
costal space, 8 cm. from the mid-sternal line. No murmurs were present. 
Her abdomen was not unusual. The knee jerks were present and equal. 
The blood pressure was 150 sj'-stolic and 90 diastolic. Urinalysis was 
negative. The blood Kahn test was negative. The blood sedimentation 
rate was 5 mm. in 40 minutes and 10 mm. in 60 minutes, 

Roentgen Examination. Roentgen examination reveals that the heart-, 
vessel shadow is normal in size but is displaced a little over 5 cm. to the 
right; the trachea and mediastinum are similarly displaced, the maximum 
mediastinal “dislocation” being at the level of the sixth space posteriorlY. 
There is moderate compression of the right lung. The left hemithorax is 
distended uuth either a very large pneumothorax or a very large cyst-like 
lesion. There is stretching out of the left diaphragm, vith orthodox, 
though limited, movement. Tlie right diaphragm appears normal. The 
esophagus is displaced to the right side along vdth the mediastinum but is 
otherwise normal. The cardiac end of the stomach is normal. Conclu- 
sion: Large left pneumothorax or pulmonary air cyst. The oWous 
absence of gross clinical symptoms on the part of the patient during Roent- 
gen-ray examination and the absence of any history of recent sudden 
teoracic pain, thoracentesis or trauma, renders the diagnosis of massive 
pneumocyst the more probable. 

(Subsequently, two previous films (August 28, 1928, and April 18, 1936) 
of the patient were secured for examination; these showed the cyst-like 
lesion to be almost unchanged (see illustrations).) 

Additional Data. The patient’s mother subsequently stated that the 
child was normal at birth. She contracted a cold at 2 years of age and 
a Roentgen ra}' of the chest was taken which showed an abnormal condi- 
tion of the left lung. Some bulging of the upper chest was present then 
and has persisted since, although it has apparently not increased out of 
proportion to the child’s development. Another chest Roentgen ray was 
taken at the age of 10 years and it was suggested she had an “upside down 
stomach.” _ However, she seemed quite well and went through high school 
indulging in team_ volley ball, plajdng tennis, and swimming. She dances 
for a whole evening two or more times a week without difficulty. She 
never gets short of breath, e.xcept from prolonged exertion and does not 




Fig. 1. — Postero-antcrior chest roentgenogram made on 8/2S/28. There is marked 
mediastinal and cardiovascular displacement to the right, with mediastinal hernia; 
compression of the right lung, principally of the right lower lobe; a large left pneumo- 
cyst, with flattening and stretching out of left half of diaphragm but no abnormality 
of the right half. (Note; This film was made by a previous consultant but the lesion 
was not diagnosed at the time.l 



Fig. 2. — Postero-antcrior chest roentgenogram made 4/18/36. The findings are 
very similar to those noted S years previously (Fig. 1). The cyst is perhaps a trifle 
larger at this time, as shown by the mediastinal displacement to the right. (Note; 
this film also was made by a previous consultant and not classified as showing any 
particular lesion.) 


Fig. 3 Fig. 4 

Figs. 3 and 4. — Postero-anterior and left lateral roentgenograms made 5/26/37- 
The findings are similar to those noted 9 years previously (see Fig. 1). Massive left 
pulmonary pneumocyst or pneumoeele. (Note: these films were made by the authors.) 



Fig. 5.— Postero-anterior roentgenogram made 5/26/37. Retouched to show position 
of heart and diaphragm more clearly. Massive left pulmonary pneumocyst. 
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seem handicapped physically in any way. Her mother states she is unusu- 
ally alert and energetic and really seems stronger than her other two 
daughters. 

The patient was examined again on January 27, 1938, 8-| months after' 
her original examination. She had been perfectly well and working regu- 
larly. The physical examination was the same as previously; however, 
she was short of breath after hurrying to the office. The respiratory rate 
was then 26. She had gained 3 pounds in weight. The blood count showed 
4,980,000 H.B.C., 106% hgb., and 12,900 W.B.C., with a normal distribu- 
tion. Her vital capacity, done by Dr. J. K. Lewis, at Stanford University 
Hospital, was 1200 cc. of air, or only 27% of the expected normal. 

Comment. Apparently the true nature of the pulmonary condi- 
tion had not been previously recognized in our case, although the 
physical examination suggested the correct diagnosis to us before 
the Roentgen examination was made. The onlj'' case at all ap- 
proaching this lesion in size that we have been able to find in the 
literature is one reported by Wood, in 1934, and subsequently by 
Kirklin,^ in 1936. In this case, the cyst also filled the entire side 
of one hemithorax and extended across the mediastinum into the 
upper portion of the opposite hemithorax. 

In our case, the cyst presumably is connected with a bronchus 
which, being flattened by pressure of the cyst, has a ball-valve 
effect, permitting a little air to enter. The cyst therefore has some 
respiratory function. It is remarkable that the patient is able to 
get along so well with such a low vital capacity, and it is interesting 
to observe that the extreme degree of mediastinal hernia and dis- 
location which is present causes almost no symptoms. 

Summary. The literature on cystic disorders of the lungs is 
briefly reviewed and a new classification of these lesions is suggested. 

A case of enormous solitary cyst in an otherwise apparently 
healthy adult female is reported. It is not known whether the cyst 
in this case is congenital or acquired, but the history of infantile 
pertussis and pneumonia suggest that it is an acquired postinflam- 
matory cyst of emphysematous origin. 

Since completion of the above manuscript, tliere has appeared a report of a rather 
similar massive solitary pneumocyst in an infant five days old (Ford, F. A., Radiol- 
ogy, 30, 248, 1938). In that author’s opinion, the cyst was congenital in origin; at 
autopsy, no macroscopic communication with the distended pneumocyst could be 
found. Microscopically, the wall of the cyst consisted of a surface layer of moder- 
ately high bronchial type epithelium supported on the connective tissue membrane 
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SPONTANEOUS PNEUMOTHORAX. 

By J. J. Ktrshneb, M.D., 

PHILADELPHIA, PA. 

(From the Department Diseases of the Chest, Jefferson Hospital and 
Medical College.) 

The term pneumothorax was introduced by Itard in 1803^ when 
he reported 5 cases which at autopsy revealed air in the pleural 
ca\dties. Laennec® in 1819 was the first to diagnose pneumothorax 
in the living subject. In ail of these cases the pneumothorax co- 
existed with far advanced tuberculous disease of the lungs with 
empyemata. In fact, both of these men were of the opinion that the 
air accumulation resulted from the decomposition of the pus and the 
absorption of the fluid. Houghton, in his “ Encj'clopedia of Medi- 
cine” published in 1834, disagreed with them and stated “it may be 
laid down as proved that where pneumothorax exists the air has been 
introduced from without. ’ ’ 

Laennec, how'ever, probably knew also of non-tuberculous pneumo- 
thorax, since in his book he discusses a case of rupture of air cells 
and pleura in a case of emphysema producing a pneumothorax, 
HoAvever he states “his notes of the case having been lost, he cannot 
make a positive assertion.” 

Following this, scattered reports began to appear in European 
literature on the subject. Thus in 1841 Saussier collected 147 
hospital cases of spontaneous pneumothorax, in only 1 of wiiich was 
there no apparent lesion of the lung. Biach in 1880 collected 918 
hospital cases, 77% of which he states were of tuberculous origin. 
In 1884, West reported 101 cases from the London Hospital for 
Diseases of the Chest, 99 of w’hich were definitely tuberculous. 
Morse” in 1900 reported a series of 51 cases of spontaneous pneumo- 
thorax from the Long Island Hospital in Boston occurring during 
the years 1882-1900. He found 70% of these tuberculous. 

Aj^er^ in 1910 reported 72 cases occurring in the decade from 
1900-1910 in the same hospital. He comments on the increased 
incidence over pre\dous series and he ascribes it to better diagnosis 
because of the aid of the Roentgen ray. However, he states that in 
23 cases air was found subsequent to chest tap. In these cases, 
the pneumothorax may w'ell have been artificial. 

These reports all emanated from hospitals for chronic pulmonary 
diseases; and it is not surprising that pneumothorax takes on a 
tuberculous significance. However, since the introduction of modem 
methods of treating tuberculosis, W'e recognize spontaneous pneumo- 
thorax as a fairly common complication of tuberculosis. It has been 
estimated by various wxiters that the incidence of spontaneous 
pneumothorax in tuberculosis is from 1 to 4%. It is found com- 
monly in far advanced disease and implies a fatal prognosis as a rule. 
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The spontaneous pneumothorax seen in out-patient clinics and in 
private practice gives an entirely different conception from that out- 
lined above, as was shown by Olbrechts^^ 1930. He found 10 
cases of spontaneous pneumothorax in 7000 hospital patients, only 
2 of which were idiopathic. In 5000 out-patients he reports 17 
cases, 13 of which were non-tuberculous. He also reports 2 cases 
from private practice which Avere of idiopathic origin. He tells us 
that in France spontaneous pneumothorax is called the pneumo- 
thorax of Conscripts because of its high incidence in healthy males 
of conscript age. The first report of spontaneous pneumothorax in 
the apparently healthy was published by Hall® in 1887, based on 
31 cases. 

In 1902, Fussell and Riesman® reported 2 cases and collected 56 
others of non-tuberculous spontaneous pneumothorax. Emerson^ 
in 1903 surveyed 358 cases from the literature, reported 2 cases and 
observed that in 1 Osier ascribed the cause to rupture of an emphy- 
sematous bleb. 

In 1934, Leggett, Myers, and Levene^® reported 31 cases from their 
clinic, 10 of which were patients of advanced tuberculosis, 6 of whom 
died within a short time. Two cases were secondary to bronchial 
asthma; 19 were of unknown etiology, 8 of whom had negative 
Mantoux tests. 

Castex and Mazzei® recently reported 3 cases of recurrent spon- 
taneous pneumothorax in a group of 20 cases of spontaneous pneu- 
mothorax seen in private practice. They ascribe the accident to 
rupture of subpleural blebs during effort. 

Kaergaard, the Swedish clinician, states that after long observa- 
tion of a series of patients with systematic after-examination shoAvs 
that in practice this disease has nothing to do with tuberculosis. 

That spontaneous pneumothorax has been a problem for insurance 
companies is shoAAm in a paper by Bartlett^ who discussed the condi- 
tion from the standpoint of the insurance examiner. He concludes, 
“that in spite of the presumptive evidence that these cases are 
usually tuberculous, it still remains a fact that the great majority 
of these cases get Avell and remain AA^ell and never develop tubercu- 
losis. From the insurance point of vieAv if the applicant is above 
average Aveight AAuth a good family history and personal history and 
has been in good health since the attack, he may be safely accepted.” 

At the NeAv Jersey Sanitarium for tuberculosis at Glen Gardner, 
NeAV Jersey, 100 cases of supposedly minimal tuberculosis AA^ere 
admitted to the male service during the last 6 months of 1933. 
Among these AA^ere 4 cases of spontaneous pneumothorax in males 
who up until the accident had been healthy. The ages Avere 23, 29, 
32, and 36. Tavo of the patients gaA'^e a family history of tubercu- 
losis. One had blood-streaked sputum. The pneumothorax oc- 
curred on the right side in all 4 patients. These patients were put 
to bed and folloAAung expansion of the lung AA'ere subjected to 
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tliorougli study. Repeated sputa and Roentgen ray studies were 
negative. Sediruentation test was normal. After variable ob- 
servation periods they were discharged. In a recent communication 
from Dr. S. B. English,® the Superintendent, a follow-up on these 
patients indicates that none of them have developed tuberculosis. 
He also relates 5 other cases of spontaneous pneumothorax and 2 
of recurrent pneumothorax who are non-tuberculous on study. 
He feels that the spontaneous pneumothorax seen in the healthy 
is an entirelj'' different entity from those which complicate tubercu- 
lous diseases of the lung. 

New Jersey SANiTARttrii Cases (Aee White). 


Ratient. 

Age 


Admitted 

Roentgen 

Repeated 

Sedi- 

mentation 

(JTS.). 

Side. 

1933. 

ray. 

sputum. 

test. 

R.R. . . . 

. . 23 

R. 

8/lS 

Neg. 

Neg. 

Neg. 

V.C. . . . 

. . 32 

R. 

7/15 

« 

({ 


J.A. . . . 

. . 36 

R. 

7/7 

It 

H 

{( 

R.R. . . . 

. . 29 

R. 

10/27 

ti 

ft 

tt 


At the Jefferson Hospital we have collected 20 cases of spon- 
taneous pneumothorax in the interval from 1928 to the present time. 
All the cases were in males. The ages varied from 5 to 64 years. 
Ten of the cases occurring between 20 and 30 years of age. Ten 
cases were left sided; in 11, the accident was on the right. All 
gave a tj’pical historj'- of pain with dyspnea of sudden onset. The 
story as to what the patient was doing at the time of the accident 
is varied. It occurred during sleep, while eating, sitting, at rest, 
walking, shoveling, lifting hea\^'’ objects, and so on. All the 
patients were subjected to thorough study. Repeated sputa and 
Roentgen ray were negative, and in 6 cases bronchoscopic aspiration 
with study of the material aspirated. 

Two patients had fluid— one a serous collection, one hemothorax. 
Both were negative after study of the fluid in addition to the above 
studies. 

One patient died shortly after the accident and on autopsy bi- 
lateral far advanced tuberculosis was found. 

Two patients were found to have pulmonary tuberculosis and 
were sent to sanitaria. 

One patient was decompensated at the time of the accident. 
The accident simulated a coronarj' occlusion. He died a short time 
after admission. Postmortem revealed a ruptured emphysematous 
bleb; no ewdence of tuberculosis. 

The other patients showed reexpansion of the lung in 3 to 4 weeks. 
All studies being negative, they were discharged. We have a 
definite follow-up only on 11 cases. These have remained well. 

On 1 case in whom the accident occurred less than 2 years ago, 
there was a subsequent attack on the opposite side. He is being 
followed in the clinic and shows no emdence of tuberculosis (see 
F. P. below). 
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Cases Followed (Ai^l Whites). 


Patient. 

Age 

(yrs.). 

Side. 

Admitted. 

Roentgen 

ray. 

Repeated 

sputum. 

At 

present. 

A.N 

21 

L. 

12/17/29 

Neg. 

Neg. 

Working 

t < 

S.Z 

41 

R 

10/29/31 

it 


J.R 

28 

L 

12/31/31 

pleural 

(( 

it 

T.K 

22 

R 

10/11/32 

effusion 

Neg.* 

U 

t( 

J.C 

41 

L 

10/20/33 

it 

(( 

It 

M.Z 

21 

L 

10/30/34 

H 

t{ 

It 

M.L. . . . 

64 

L 

4/27/35 

n 


ft 

O.H 

22 

R 

9/25/36 

(( 

n 

t< 

F.P 

17 

R&L 

12/ 7/36 

n 

n 

ft 

J.D 

29 

L 

6/12/37 

12/19/36 

(( 

(( 

ft 

F.B 

21 

R 

10/25/37 

(( 

a 


* Negative on 

study, hemothorax negative on study and guinea pig negative. 

Patient. 

Cases Not Followed 

Age 

(yrs.). Side 

(All Whites). 

Roentgen 

Admitted. ray. 

Repeated 

sputa. 

P.S. . . . 

. . 

. . 41 

L 

11/ 7/28 

Neg. 

Neg. 

J.B. . . . 


. . 52 

R 

8/ 1/29 

(( 

ft 

H.F. . . . 


. . 50 

R 

5/19/31 

it 

ft 

H.L. . . . 


. . 29 

R 

S/13/32 

H 

ft 

F.F. . . . 

, 

. . 5 

L 

6/17/34 

i ( 

ft 


The above 5 cases were also subjected to bronchoscopy; no cause for the pneumo- 
thorax could be found. Some material was aspirated which on study proved to bo 
negative for the tubercle bacillus. 


TuBEncuLOTJB Cases. Positive Sputum (Whites). 


Patient. 

v.w. 



Age 
. (yre.). 

. . 66 

J.B. , 

. . . 

• • 

. . 29 

Patient. 

Age 

(yrs.) 

Side 

Cases That 

Admitted. 

L.G. 

42 

R 

3/25/30 

E.T. 

47 

L 

1/25/32 


Side. Admitted. 

L 2/1/33 Eilat, pul. tbc. IIIc 

R 4/27/35 R. apical tbc. Ib 

Died (Whites), 

Postmortem examination revealed bilat- 
eral far advanced pulmonary tubercu- 
losis with right pneumothorax. 

Autopsy revealed myocardial failure w'ith 
decompensation and a pneumothorax 
on the left side, the cause of which was 
found to be a ruptured emphysematous 
blob. 


Summary.— It is evident to the observer after a review of the 
literature and study of such cases that there are two types of spon- 
taneous pneumothorax: symptomatic and asymptomatic. In the 
symptomatic group, we may place all the instances in which the 
accident complicated pulmonary disease and it is evident that it 
has been found in every type of lung lesion. Tuberculosis of course 
heads the list. It is in the asymptomatic group that we are at loss 
to explain the etiology. These are patients who have a negative 
family history of pulmonary disease, whose past medical history is 
negative, and who on phj^sical examination following reexpansion of 
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the lung reveal no pathologic findings and whose Roentgen rays are 
normal. They return to their normal routine of life seemingly none 
the worse for the occurrence of pneumothorax. In some cases, 
Roentgen raj* studies following reexpansion have showed pulmonarj’" 
cystic disease. In others, sub-pleural blebs have been found. In 
some instances chronic emphysema was blamed. But why should 
the accident occur in jmung people who rarely show emphysema and 
spare the aged in whom emphysema is fairly common? It is under- 
standable also that an adliesion resulting from a healed tuberculous 
focus might present a weakened area where the accident can occur. 
We certainly cannot accept an infectious origin as the cause in these 
idiopathic cases since there is no pleural reaction. No adhesions 
form to prevent return attacks such as are seen following pulmonary 
infections and even after artificial pneumothorax. The condition 
certainly cannot occur in people with normal pulmonary and 
pleural tissue, for it is a knowm fact that a pressure from 100 to 
300 mm. of water must be present in the alveoli to produce a rupture 
of the lung and pleura. 

Schomer and Ehrlich'® in a recent paper discuss the condition and 
offer a possible explanation. They state that in normal respiration 
the gliding of visceral over parietal pleura causes a continuous 
shedding and regeneration of the pleural mesothelium. A slight 
defect in the regeneration at some point if located in a portion of the 
lung lobule or lobules involving one or more bronchioles, wdll, when 
accompanied by increased respirator}’" effort, cause a tear in the 
visceral pleura and produce pneumothora.x. This soimds feasible 
but I think w^e might go even further and ‘postulate a congenital 
pleural defect or an acquired pleural defect wdth a congenital anlage 
that in the normal course of events in the w'ear and tear of the human 
anatomy can rupture because of its inherent weakness. Such a 
w'eakened area in the pleura might even bulge due to tension and 
form a bleb. Some observers such as Ian Gordon' of the Royal 
Chest Hospital in London insist that all cases are due to rupture of 
sub-pleural blebs or cysts. He described 5 cases in wRom after 
reexamination he could delineate these blebs or bullae in the Roent- 
gen ray plate. This w'e were unable to do. 

Conclusions. 1. A review of the literature of tuberculous spon- 
taneous pneumothorax and spontaneous pneumothorax in the 
apparently healthy has been given. 

2. Twenty-four cases of spontaneous pneumothorax occurring 
in ambulant apparently healthy patients have been presented, 
3 being tuberculous with w'ell pronounced disease, 21 being non- 
tuberculous on study, 11 of whom have been follow'ed from 1 to 9 
years. 

3. A theoretical explanation for the condition in the apparently 
healthy people has been discussed. 
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A COMPARISON OF THE ETIOLOGY, DEATH RATES AND BAC- 

TEREMIC INCIDENCE IN THE MORE FREQUENT PRIMARY 
PNEUMONIAS OF INFANTS, CHILDREN AND ADULTS.* 

By Jesse G. M. Bullowa, M.D,, 

CLINICAL PROFESSOR OF MEDICINE, NEW YORK UNIVERSITY MEDICAL COLLEGE; 

0 VISITING PHYSICIAN, HARLEM HOSPITAL, 

AND 

Morris Gleich, M.D., 

DIRECTOR OP PEDIATRICS, HARLEM HOSPITAL, NEW YORK CITY. 

(From the Littauer Pneumonia Research Fund, New York University, and the 
Medical and Pediatric Services, Harlem Hospital.) 

Because various organisms selectively attack the individuals of 
different age groups, it is important to present our experience with 
the age distribution, the blood invasiveness and the mortality for 
pneumonia due to the different organisms. 

No explanation why the respiratory flora of infants, children and 
adults in the same community should be different has been offered. 
Under certain circumstances individuals who usually escape infec- 
tion from certain pneumococci become vulnerable. In a number of 
instances, parents or grandparents have been infected by fondled 
infants or children, and infants have been infected from the nasal 
discharges of adults. 

In his “Management of the Pneumonias,” the senior author has 
discussed sex selection by certain pneumococci in adults. 

We present a 7-year study of pneumonias (pneumococcic and 
non-pneumococcic) at Harlem Hospital contrasting in different age 
groups the etiologic agent, the fatality and the frequency in which 
the blood become invaded. We have classed as infants “children 
under 2 years of age,” as children, “those from 2 years to puberty” 
and as adults, “ all those beyond puberty.” Only the 10 commonest 
of the 32 Cooper types are considered in this study of the pneumo- 

* This study received financial support in part from the Metropolitan Life Insur- 
ance Company. 
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coccic pneumonias. The non-pneumococcic pneumonias are classi- 
fied as “streptococcus,” streptococcus beta, staphylococcus and 
Bacillus friedlanderi. 

Pneumococcic Pneumonias. The total number of pneumococcic 
pneumonias was: Infants (under 2 years), 381; children (2 to 
12 years), 371; adults (12 years and over), 3065. 

DiMribution. The 10 most frequent pneumococci (t}q)es) given 
in Table 1 caused 63% of pneumonias among infants, 78,8% among 
children and 74.5% of the pneumonias among the adults. 


Table 1. — Incidence of 10 Most Frequent Types of Pnettmococcic Pneumonias. 
July 1, 1928, to June 30, 1935, 


Type. 

Infants, 
under 2 years. 



Children, 

2 to 12 years. 

Adults, 

12 years and over. 

Total, 
ail ages. 

i .2^ 

! uco 

gs 

1 o 

' i.f 

1 S‘2 
' c o 

1 °'6 
. i ^ ^ 

O 1 C 

0» I a 

u ! ^ 

S.E. 

S 

05 

o 

% of pneumoooccio 
pneumonias (371). 

S.E. 

Cases. 

% of pnoumococoio 
pneumonias (3006). 

•> 

w 

CO 

2 

ta 

eS 

o 

.2.-; 

or** 

oco 

SZl 

§ o 

p-s 

o| 

a 

P3 

CO 

I . . . . 

20 ' 5.3» 

1.1 

100 

27.0*t 

2.4 

725 

23.7*t 

0.8 

845 

22.1 

0.7 

11 ... . 

6 ■ 1.6*t 

0.6 

6 

1.6*t 

0.6 

256 

8.4*t 

0.5 

268 

7.0 

0.4 

Ill ... 

17 . 4.5* 

1.1 

18 

4.9* 

1.1 

297 

9,7*t 

0.5 

332 

8.7 

0.4 

IV ... . 

16 1 4.2 

1.0 

22 

5.9 

1.2 

179 

S.8t 

0.4 

217 

5.7 

0.4 

V . . . . 

9 1 2.4*t 

0.8 

31 

8.4 

1.4 

2,30 

7.5 

0.5 

270 

7.1 

0.4 

VI ... . 

54 ! 14.2*t 

1.8 

26 

7.0* 

1.3 

51 

1.7*t 

0.2 

131 

3.4 

0.4 

VII . . . 

6 i 1.6*t 

0.6 

12 

3.2* 

0.9 

194 

6.3*t 

0.4 

212 

5.6 

0.4 

vm . . . 

8 ! 2.1»t 

0.7 

11 

3.0* 

0.9 

225 

7.3* 

0.5 

244 

6.4 

0.4 

XIV . . . 

77 20.2*t 

2.1 

54 

14.6*t 

3.8 

87 

2.8*f 

0.3 

218 

5.7 

0.4 

XIX . . . 

27 ; 7.1* 

1.3 

12 

3.2 

0.9 

40 

1.3*t 

0.2 

79 

2.1 

0.2 

Total . . . 

240 63.0* 

2.5 

292 

78.8* 

2.1 

2284 

74.5 

0.8- 

2816 

73.8 

0.7 


* This rate is significantly different from total incidence for this That is, such a differ- 

ence might have occurred not more than 5 times in 100 through chance errors of sampling. (Chi 
Square values were obtained by the formula given by Go’ " i* f ^ continuity when 

dealinc with small samples. These were translated int ■ help of tables.O 

t This rate is significantly different from the average . ■ ^roup. 

S.E, « standard error. 


Among the infants, Pneumococci XR^, VI and I caused 39.7% 
of the pneumococcic pneumonias and among the children those 
tj’pes caused 48.6%. Among adults. Pneumococci I, III, II, V, 
^^II, ^TI and W (in the order mentioned) account for most pneu- 
monias. 

Among adults and children, Pneumococcus I was present in 
approximatel 3 '- one-quarter of all cases and it was the most frequent 
type encountered. Among infants, it caused onty about one- 
twentieth of the cases. 

Pneumococci II, III, ^TI, and ATII were more frequent among 
adults than among infants or children; Pneumococci I and V oc- 
curred least frequentty among infants. The occurrence of Pneu- 
moccus W was about the same for all groups. Pneumococci 












. PEIMARY PNEUMONIAS OF INFANTS, CHILDREN AND ADULTS 711 

and XIV were more frequent in infants than in children, and more 
frequent in children than in adults. 

Fatality {Non-serum Cases). The pneumonias of adults were 
most fatal (26.9%). Those of infants were less fatal (16.2%) and 
those of children least fatal (4.1%) (Table 2). 


Table 2.— Mortality of 10 Most Frequent Types of Pneumococcic Pneu- 
monias. Non-serum Cases. 

July 1, 1928, to June 30, 1935. 


Infants, 
under 2 years. 


2 


Children, Adults, Total, 

to 12 years. | 12 years and over. all ages. 


Type. 

Cases. 

Deaths. 

% mortality. 

S.E. 

Cases. 

i 

% 

Q 

% mortality. 

S.E. 

Cases 

Deaths. 

% mortality. 



Deaths. 

% mortality. 

S.E. 

I 

12 

1 

8.3 

8.0 

43 

1 

2.3*+ 

2.7 

82 

23 

28.0* 

4.9 

137 

25 

18.3 

3.5 

II 

4 

1 

25.0 

21.6 

5 

0 


. . 

116 

52 

44.8+ 

4.6 

125 

53 

42.4 

4.4 

III 

12 

2 

16.7 

10.8 

16 

1 

6.3* 

6.1 

214 

88 

41.1+ 

3.4 

242 

91 

37.6 

3.1 

IV 

13 

3 

23.0 

11.5 

18 

0 



122 

25 

Eumi 

3.7 

153 

28 

18.3 

3.3 

V 

3 

2 

66.7+ 

26.3 


0 

EKSi 

. . 

147 

27 

18.4+ 

3.2 

■Mil 

29 

17.1 

2.9 

VI 

KOI 

6 


5.6 

21 

1 

4.8* 

5.3 

38 

7 

18.4 

6.3 

99 

14 

14.1- 

3.7 

VII 

4 

1 


21.6 

11 

0 


. . 

144 

26 

18. !• 

3.2 

159 

27 

EHUI 

2.9 

VIII 

8 

2 

25.0 

15.4 


0 



163 

22 

13.5' 

2.7 

181 

24 

13.3+ 

2.5 

XIV 

56 

9 

16.1 

4.9 

41 

4 

9.8*+ 

4.6 

72 

23 

31.9* 

5.5 

169 

36 

21.3 

3.9 

XIX 

27 

2 

7.4*t 

5.1 

11 

1 

9.1+ 

8.7 

31 

m 

32.3* 

8.4 

69 

13 

18.8 

4.4 

Total 

179 

29 

16.2* 

2.8 

198 

8 

4.1* 

1.4 

1129 

S 

26.9* 

1.3 


B 

22.6 

1.1 


* Mortality rate for this type significantly different from the total. 

t Mortality rate significantly different from the average for this age group. 

S.E. = standard error. 

Pneumonias due to Pneumococci I, XIV, and XIX among adults 
were more fatal than were the same pneumococcic pneumonias 
among infants or children. Pneumococcus IV had about the same 
mortality in adults as it had in infants (20.5% and 23% respect- 
ively), while the rate for children is significantly lower. Comparing 
the fatality of the 3 common pneumococci, Pneumococci I, VI and 
XIV among infants, children and adults, we found the following: 
Pneumonias due to Pneumococcus I and Pneumococcus XIV were 
most fatal in adults and least fatal in children. Pneumonias due to 
Pneumococcus VI had about the same death rate in both adults and 
infants (18.4% and 15% respectively) but it was more fatal in these 
groups than in children. 

Frequency of Bacteremia {Non-serum Cases) (Table 3). While 
23.5% of the pneumococcic pneumonias among adults had a positive 
blood culture, only 6.7% of the infants and 4.1% of the children 
showed blood invasion. Among the adults Pneumococcus II and III 
showed a significantly higher frequency of blood invasion than 
other types, 43.9% and 28% respectively. Although Pneumococ- 
cus XIV and XIX had had approximately the same frequency of 
blood invasion as Pneumococcus III, these percentages are not as 
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reliable, since they are based on a comparatively small number of 
cases. 


Table 3. — Incidence of Posith'e Blood Cultdrb Cases in the 10 Most Fhe- 
QDENT Types of Pnehmococcic Pneumonias. Non-sbkdm Cases. 

July 1, 1928, to June 30, 1935. 


Type. 

j Infants, 

: under 2 years. 

Children, { 

2 to 12 years. 

Adults, 

32 years and over. 

Total, 
all ages. 

I 

Total 

Positive 

blood 

culture. 

S.E. 

i 

Total^ 

cases.' 

Positive 

blood 

culture. 

( 

J 

Total 

Positive 

blood 

culture. 

S.E. 

Total 

Positive 

blood 

culture. 

S.E. 


No. 

%. 

No. 

%. 1 

No. 

%■ 


i 

|No. 

%. 


I 

' 12 

ij 

R.3 

8.0 

43 

.3 

7.0 

3.9, 

82 

19 

23.2 

4.6 

137 

23 

16.8 

3.2 

11 

• 4 

1 i 

25.0 

21.7 

5~^ 

0 

0.0 


116 

51 

43. 9t 

4.6 

125 

52 

41.6 

4.4 

III 

' 12 

0 ; 

0.0* 


16 

1 

6.3 

6.1 

214 

60 

28. Ot 

3.1 

242 

61 

25.2 

2.8 

IV 

' 13 

2 1 

15.4 

'9.9 

18 

0 

0.0 


122 

21 

17.2 

3.4 

153 

23 

15.0 

2.8 

V 

1 3 

1 I 

33.3 

26.3 

20 

1 

5.0 

4.9 

147 

34 

23.2 

3.5 

170 

.36 

21.2 

3.1 

VI 

! 40 

2 1 

5.0 

3.4 

21 


0.0 


38 

5~ 

13.1 


99 

7 

7.1 

2.6 

VII 

i 4 

1 i 

25.0 

21.7 

11 




144 

15 

10. 4t 

2.5 

1.59 

16 

10.1 

2.4 

VIII 

' 8 

1 . 

12.5 

11.7 

■01 


0.0 


163 

31 

19.0 

3.1 

181 

32 

17.7 

2.8 

XIV 

, 56 

3 

5.4* 

3.0 

41 

3 

7.3 

4.1 

72 

^1 

27.8* 

5.3 

169 

26 

15.4 

2.8 

XIX 

27 

m 

0.0* 


11 

0 

0.0 


31 

9 

29.6*|8.2 

69 

9 

13.0 

4.0 

Total 

179 

12 , 

6.7 

1.9 

196 

8 

4.1 

1.4 

1129 

265 

23.5 

1.3 

1504 

285 

18.9 

0.3 


* Incidence foe this type significantly different from total. 

+ Incidence significantly difierent from the average for this age group. 
S.E. = standard error. 


Table 4.— Mortality in Positive Blood Celthre Cases in the 10 Most Fhe- 
QEENT Types of Pnee.mococcic Pneumonias. Non-serd.m Cases. 

July 1, 1928, to June 30, 1935. 



Faialiiy of Bacieremic Cases {Non-serum) (Table 4). The bac- 
teremic death rate among the adults and infants was very high. 
Six of the 10 pneumococcic tj^ies had a mortality of 75 to 97% 
(Pneumococci I, II, III, IV, XR’ and XIX) for adults. The average 
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mortality among adults was 74.1%, for infants 83.3% and for 
children 25 %. 

Non-pneumococcic Pneumonias. The total number of non-pneu- 
mococcic pneumonias was; Infants (under 2 3 ’^ears), 297; children 
(2 to 12 years), 285; adults (12 jmars and over), 508. 

The cases grouped as streptococcus are those in which a hemolj'^tic 
streptococcus (beta) was not found. Thej^ included cases from 
which was isolated streptococcus alpha, streptococcus gamma, or 
cases in which no classifitation of streptococci was attempted. 


Table 5. — Incidence of 4 Most Frequently Occurring Classifications of 
Non-pneumococcic Pneumonias. 

July 1, 1928, to June 30, 1935. 


i 

1 

! 

Organism, 

1 

Infants, 
under 2 years. 

1 Children, 

1 2 to 12 years, 
i 

1 

! Adults, 

1 12 yrs. and over. 

1 Total, 

I all ages 


Cases. 

% of non-pneumococcic 
pneumonias (297). 

S.E. 

Cases. 

% of non-pneumococcic 
pneumonias (285). 

S.E. 

m 

&> ' 
V) 

■ « 
o 

% of non-pneumococcic 
pneumonias (508). 

w 

i CO 

Cases. 

.2 

go 
E7J 
£0 
o e 
C-3 

1 > o 

1 CS fl ' 

o s 

® E 
SS 

S.E. 

Streptococcus ... 

102 

54. 5t 

2.8 

193 

07.8*ti 

2.8 

251 

49.4*t 

2.2 

1 

006 

55.6 

1.5 

Streptococcus beta 

19 

6,4*t 

1.4 

31 

lO.Ot 1 

1.8 

76 

15. Of 

1.0 

126 

11.0 

1.0 

Staphylococcus . 

17 

5.7t 

1.4 

10 

5.Ct 1 

1.4! 

26 

5. It 

2.5 

59 

5.4 

0.7 

Bacillus friedlanderi 

i 0 

i • * ‘ 


0 


• • 1 

30 

7.1 

1.9 

36 

3.3 

0.0 

Total 

|198 

1 

60.7* 

2.8} 

240 

i 

84.3 ; 

2.1 1 

389 

76.6 

1.1 } 

827 1 

75.9 j 

1.4 


* Incidence for this type sisnificantly different from total, 
t Incidence significantly different from the average for this ago group. 
S.E. = standard error. 


Distribution. The four important classifications of non-pneu- 
moGoccic pneumonias given in Table 5 represented 66.7% of all 
non-pneumococcic pneumonias in infants, 84,3% in children and 
76.6% in adults. The incidence of streptococcus beta was less 
among infants, while staphylococcus occurred with approximately 
the same frequency in each group. There were no cases of Bacillus 
friedliinderi among the infants or children but among the adults the 
incidence in the non-pneumococcic group was 7.1% 

Fatality {Non-serum Cases). When invaded bj' staphjdococci, 
children had a lower death rate than that of the total group (Table 6) . 
In the cases grouped as streptococcus, adults and infants had 
a death rate which was about the same for each group (adults 
18.3% and infants 19.8%). Children had a very low death rate in 
this group (1.6%). The infant death rate in the streptococcus beta 
cases is significant!}' lower than the total mortality in pneumonias 
caused b}' this organism. In adults, the mortalit}* in Bacillus 
friedlanderi cases was 82.1 %. 
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Table G. — Mortality in 4 Most Frequently Occurring Classifications of 
Non-pneumococcic Pneumonias. Non-serum Cases. 

July 1, 192S, to June 30, 1935, 


Infants, ; Children, i Adults, Total, 

under 2 years. 2 to 12 years. 1 12 years and over, j all ages. 



• Mortality rate for this organism significantly different from total, 
t Mortality rate significantly chfferent from the average for this age group. 
SE. = standard error. 


Table 7.— Incidence of Positive Blood Culture Cases in the 4 Most Fre- 
quently Occurring Classifications of Non-pneumococcic 
Pneujiontas. Non-serum Cases. 

July 1, 1928, to June 30, 1935. 


Infaats, 

Children, 

j Adults, 1 

Tobl, 

under 2 years. 

2 to 12 years. 

1 12 years and over, j 

all ages. 

Positive blood 

Positive blood 

Positive blood j 

1 Positive blood 

Organism. culture cases. 

culture cases. 

1 culture eases. 

! culture cases. 


t 1 1 

1 1 

1 ; 1 

1 1 . 

Streptococcus , . 

162 ' 

0 

n 0 


193 

0 ; 0,0 


i 

251 i 

9 ! 3.6 

! 

1.3| 

606 

9 

1.5 

0.5 

Streptococcus beta . 

IS ‘ 

3 

15 S 

'S.3 

2S 

3 ,10.7 

0./ 1 

69 

21 '30.4 

5.6 

116 

27 

23.3 

4.0 

Staphylococcus . . 

17 • 

6 

2S 4 

n.o 

16 

1 . 6.3 

6.0 

24 i 

13 154.2 

10.2 

57 

19 

33.3 

6.4 

Bacillus friedlanderi 

0 




0 



2S 

17 :60.7 

9.2 1 

23 

17 

60.7 

9 2 

Total . ... 

19S 

8 

4 0 

1.4 

237 

1 * 1 '■"* 

O.T 

372 1 

1 60 16.1 

1 ' 

i.sj 

S07 

72 

8.9 

1,0 


SE. = standard error. 


Table S.— Mortality in Positive Blood Culture Cases in the 4 Most Fre- 
quently Occurring Classifications of Non-pneu-mococcic 
P.VEU.MONIAS. Non-serum Cases. 

July 1, 1928, to June 30. 1935. 


Infants, Children, Adults. Total, 

under 2 years. 2 to 12 years. 12 years and over. ! all ages. 


i 

£ 

o 

2 

1^ 

% 

mor- 

tality. 

SC 

s 

o 

s 

75 

Q 

% 

mor- 

tality.; 

Cases, 

£ ' 
"S 

a 

Q 

% 

mor- 

tality. 

S.E. 

K 

tj 

s 

o 

SC ’ 

■ 75 ! 

: Cs ! 

ICJ 1 

% j 

mor- 

tality. 

S.E. 

i 

Streptococcus . . ’ 

0 

i 


0 



9 

s 

88.9 

10,5 

9 

8 

88.9 

10.5 

Streptococcus bet.a * 

' 3 

3 

100. 0 

3 

2 

66.7 1 

21 

19 

90.5 

6.4 

27 

241 

88.9 

i 6.0 

Staphvlococcus , i 

o 

5 

100.0 

1 

1 

100.0 

13 

.13 

i 100.0 


19 

191 

100.0 


Bacillus friedliinderi 

0 

i ;• 


0 



17 

! 

1 100.0 

... 

17 

17 

100.0 


Total . . . . ; 

s 

: 8 

100.0 

4 

3 

75-0 ' 

60 j 57 ; 

; 95.0 

3.3 

721 

68 

94.4 

2.8 


S.E. = standard error. 
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Frequency of Bacteremia {Non-serum Cases) (Table 7). In these 
noii-pneumococcic pneumonias the blood stream was invaded most 
frequently among adults 16.1%, infants 4% and children 1.7%. 
For staphylococci the percentages were: adults 54.2%, infants 
29.4% and children 6.3%. For Bacillus friedlanderi in adults the 
percentage was 60.7 %. 

Fatality of Bader emic Cases (Non-serum) (Table 8). The death 
rate in patients with a staphylococcus, those grouped as strepto- 
coccus, streptococcus beta or Bacillus friedlanderi positive blood 
culture was very high. 

Summary. 1. Ten types of pneumococci represented 63% of all 
pneumococcic pneumonias in infants, 78.8% in children and 74.5% 
in adults. The mortality for these 10 types among adults was 
26.9% among infants 16.2% and among children 4.1%. 

2. In the pneumococcic pneumonias, the blood was most fre- 
quently invaded in adults (23.5%). The rate for infants was 
6.7% and for children 4.1%. In the positive blood culture cases, 
infants showed the highest death rate (83.3%), adults 74.1% and 
children 25%. 

3. The four important classifications of non-pneumococcic pneu- 
monias represented 66.7 % of all non-pneumococcic pneumonias in 
infants, 84.3% in children and 76.6% in adults. In these cases 
the death rate was 29.8% in adults, 21.2% in infants and 4.6% in 
children. These figures parallel those of the pneumococcic pneu- 
monias. 

4. In the non-pneumococcic pneumonias, the blood was most 
frequently invaded in adults (16.1%). In infants it was 4% and 
for children 1.7%. In the positive blood culture cases, infants 
showed the highest death rate (100%), adults 95% and children, 
75%. 

Assistance in the statistical analysis was rendered by Evelyn Greenbaum and 
Mildred Swearngin. 

references. 

(1.) Davenport, C. B., and Ekas, M. P.: Statistical Methods, New York, John 
Wiley, p. 179, 1936. (2.) Goulden, C. H.: Methods of Statistical Analysis, Minne- 
apolis, Burgess Publishing Company, p. 68, 1937. 


BENZEDEINE SULPHATE IN PERSISTENT HICCOUGH. 

A Report of 2 Cases. 

By Marks S. Shaine, M.A., M.D., 

VOnMEELY INSTnUCTOR IN MEDICINE, COEEMBIA UNIVERSITY ; ATTENDING GASTRO- 
ENTEROLOGIST, BETH DAVID HOSPITAL; CONSULTING 
GASTRO-ENTEROLOGIST,- ROCKAWAY HOSPITAL, 

NEW YORK CITY. 

Persistent hiccough, irrespective of its etiology, has been vari- 
ously treated with sedatives, antispasmodics, nasal cocaine-epineph- 
rine packs, carbon dioxide inhalation, lavages, ingestion of fluids. 
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. and surgery. Relief is problematic and usually not the direct result 
of standard remedies. Having a postoperative patient who did 
not respond to any of the usual remedies and who had hiccoughed 
to the point of an alarming exhaustion, I decided to try benzedrine 
sulphate (benzyl methyl carbinamine sulphate or beta-phenyliso- 
propylamine sulphate)— a drug which from previous reports in the 
literature seemed to have a specific action in relaxing smooth 
muscle of the gastro-intestinal tract. 

Case Histories.— Case 1. A male patient, aged 56, had recently been 
under treatment for duodenal ulcer from which he had completely recov- 
ered. Soon after that he had a fall and sustained a fracture of the ligamen- 
tum patelljE, which was sutured under ether anesthesia. 

About 12 hours after the operation he began to hiccough continuously. 
Oral administration of various gastric and general sedatives proved ineffec- 
tive; inhalations of carbon dioxide brought relief for only short intervals 
of 30 to 40 minutes. This continued for over 48 hours when the patient 
began to show signs of exhaustion. The following night his condition be- 
came rather alarming. Within the space of 8 hours he received 6 grains of 
sodium amytal without benefit, and 2 hypodermic injections of morphine 
of ^ and 5 grain, respectively, which induced sleep for only half an hour. 
Various physical measures such as change of position, abdominal compres- 
sion, pressure on the phrenic nerve and so on, proved entirely useless. 

I decided to try benzedrine sulphate in spite of the risk of keeping the 
patient awake when he needed sleep so badly. After a dose of 20 mg. there 
was a spectacular cessation of the hiccough and the patient went to sleep 
for several hours. The drug was repeated twice that day in 10 mg. doses. 
The hiccough diminished very markedly and ceased altogether the following 
day. 

Case 2.— A male patient, aged 65, has had annually recurring gastro- 
intestinal attacks since an appendectomy 30 years ago, although Roentgen 
ray reveals no organic lesions. These attacks include a loud, crowing 
hiccough at the rate of 3 to 4 a minute, which does not yield to lavages or 
other therapeutic measures until the underlying condition has been reme- 
died. The treatment for achylia gastrica and neurotic symptoms vuth 
hydrochloric acid, lavages and sedatives is usually successful within 2 weeks. 

Wlien he came to me on February 25, he had the usual symptoms, with 
the addition of diarrhea, and including a hiccough which had been troubling 
liim for several days. The hiccough was arrested in 15 minutes after ad- 
ministration of 10 mg. of benzedrine sulphate. I prescribed 1 or 2 tablets 
to be taken in the morning and 1 at noon if necessary. This medication 
never failed to control the hiccoughing vdtliin 15 to 20 minutes. The other 
sjTnptoms responded to treatment within a week, when all therapy was 
discontinued. 

Comment. The literature indicates that the effectiveness of ben- 
zedrine hulphate in these 2 cases may be explained by its specific 
antispasmodic action. Prominent among the numerous uses to 
which it has been put is the relaxation of smooth muscle of the 
gastro-intestinal tract. Myerson and Ritvo* suggested benzedrine 
sulphate as an aid to gastro-intestinal visualization in roentgenology. 
They recommended an average oral dose of 30 mg. for relieving 
spasm of the gastro-intestinal tract. Ritvo® has since elaborated 
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this study and confirmed the original findings. Beyer and Meek^ 
reported that 30 mg. of benzedrine sulphate administered to dogs 
increased gastric tone and emptying time for 8 minutes, but with 
marked diminution in 40 minutes. Smith and Chamberlin,^ admin- 
istering 20 mg. to humans, found an increase in stomach emptying 
time, decrease in peristalsis and relaxation of the spastic duodenum 
and colon. Van Liere and Sleeth* repeated Beyer and Meek’s 
experiment, confirming their conclusion as to the delay in gastric 
emptying time, but denjdng an original increase in rate. Finally, 
it has been found that benzedrine sulphate relaxes the gall bladder 
and increases its emptying time.^'®'® 

The two cases are presented as a suggestion to other investigators 
for further study of the use of benzedrine sulphate in persistent 
hiccough. Since much remains to be learned about the etiology of 
the condition, it would be interesting to study the effect of benze- 
drine sulphate in various types. It is not suggested that it would 
always be of benefit in cases where the hiccough seems to be of 
neurotic or emotional origin. While in certain instances the euphoric 
effect often observed might prove to be a contributory factor in 
controlling neurotic manifestations, yet on the other hand nervous 
patients sometimes have symptoms which are aggravated by ben- 
zedrine sulphate. 

In postoperative hiccough, or in cases where the hiccough appears 
to be of gastro-intestinal origin, the first principle of therapy should 
be to improve the underlying condition. In the meantime, the 
relief afforded by benzedrine sulphate may in many cases shorten 
the time of recovery, as is illustrated by Case 2. In both cases it 
is apparent that benzendrine sulphate, perhaps through its action 
on smooth muscle, controlled the spastic condition responsible for 
the hiccough. 

Summary. Benzedrine sulphate was found to be of value in 
relieving 2 cases of persistent hiccough. The explanation seems to 
lie in its specific action of relaxation of smooth muscle. 

Since the above was submitted I had another patient, a man of 21 years, who 
had been hiccoughing for more than 24 hours. Another physician had prescribed 
some medication which failed to stop the hiccough. The physical examination 
and the history yielded no clue as to the cause of the hiccough. The administra- 
tion of 1 tablet of benzedrine sulphate stopped it in about 45 minutes. 
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ISAACS, FRIED JIAN: 


STANDAEDS FOE MAXIMUM EETICULOCYTE PEECENTAGE 
AFTEE INTEAMUSCDLAE UVEE THEEAPY IN 
PEENICIOGS ANEMIA. 

By Raphael Isaacs, 

associate professor of medicine, tJNn^ERBITT OF MICHIGAN; ASSISTANT DIRECTOR, 
THOMAS HENRY SIMPSON MEMOBIAL INSTITUTE FOR MEDICAL RESEARCH, 

AND 

Arnold FriedjMan, 

VOLUNTARY RESEARCH ASSISTANT, SIMPSON MEMORIAL INSTITUTE, 

ANN ARBOR, MICH, 

(From the Thomas Henry Simpson Memorial Institute for Medical Research, 
University of Michigan.) 

Comparable to the standards for reticulocyte response after 
oral liver therapy of pernicious anemia compiled by Riddle^ and for 
desiccated stomach and intravenous liver therapy compiled by 
Bethell and Goldhamer,^ a set has been developed'for intramuscular 
treatment. 

The present series consisted of 128 patients with pernicious anemia 
treated with liver extract intramuscularly. From this group, 22 
patients treated at this institute, and 31 patients treated bj’’ others 
elsewhere were selected as most complete for this study. These 
patients showed true pernicious anemia in relapse, and had not had 
specific therapy for 2 months or longer periods before the treatment 
was started. The Ih^er extracts were of different types and the 
patients were selected because the therapy, in the doses given, 
caused an adequate and progressive increase in the number of red 
blood cells. Dosage varied from 1 to 7 injections per week, which 
was the average time required for the attainment of the maximum 
reticulocyte response. The material given represented liver extract 
made from 100 to 400 gm. of liver, although in actual units it prob- 
ably did not represent more than an average of 1 or 2 units per 
day; in most cases, 1 unit. 

The maximum reticulocj’te percentage responses were plotted 
against the initial red blood cell count. Averages were then calcu- 
lated for red blood cell counts of 0.5 to 1 million; 1.1 to 1.5 million; 
1.6 to 2 million, and so on. The curve of the averages, when plotted, 
gave a line, any point of which could be calculated from'the formula 

R =, 82 - 22 Eo 

“ 1 + 0.5 Eo 

in which R equaled the maximum reticulocjde per cent reached 
during the course of the reticulocyte response and Eq the red blood 
cell count on the day that therapy was started. 

The following table gives the maximum reticulocyte percentages 
calculated for different initial red blood cell counts. 
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Table 1. — Maximum Reticulocvte Percentage, Correlated With the Initial 
Red Blood Cell Count (Eo) After Intramuscular Liver Extract in 
Pernicious Anemia (Isaacs and Friedman). 





R = 

82 - 

22 Eo 





1 + 

0.5 Eo 


Eo. 



Retie. %. 


Eo. 

Retie. % 

0.4 



.... 61.0 


2.0 ... 

. . . 19.0 

0.5 



. . . . 56.8 


2.1 ... 

. . . 17.5 

0.6 



.... 52.9 


2.2 ... 

. . . 16.0 

0.7 



.... 49.3 


2.3 ... 

. . . 14.6 

0.8 



. , . . 46.0 


2.4 ... 

. . . 13.3 

0.9 



.... 42.9 


2.5 ... 

. . . 12.0 

1.0 



.... 40.0 


2.6 ... 

. . . 10.8 

1.1 



.... 37.3 


2.7 ... 

... 9.6 

1.2 



.... 34.8 


2.8 ... 

... 8.5 

1.3 



.... 32.4 


2.9 ... 

... 7.4 

1.4 



. , . .30.1 


3.0 ... 

... 6.4 

1.5 



.... 28.0 


3.1 ... 

... 5.4 

1.6 



.... 26.0 


3.2 ... 

... 4.5 

1.7 



. . . .24.1 


3.3 ... 

... 3.5 

1.8 



.... 22.3 


3.4 ... 

... 2.7 

1.9 



.... 20.6 


3.5 ... 

... 1.8 


Summary and Conclusion. After intramuscular lii^er therapy in 
pernicious anemia, a definite relation exists between the maximum 
reticulocyte percentage (R) reached during the period of the reticulo- 
cyte response and the initial red blood cell count (Eo). This rela- 
tionship is expressed by the formula 

^ 82 - 22 Eo 

1 + 0.5 Eo 

REFERENCES. 

(1.) Bethell, F. H., and Goldhamer, S. M.: Am. J. Med, Sci., 186, 480, 1933. 
(2.) Biddle, M. C.: Arch. Int. Med., 46, 417, 1930. 



BOOK BEYIEWS AND NOTICES 


Functional AcrmTiEs of Pancreas and Litor. A Study of Objective 
Methods for the Estimation of Function Levels in Health or Disease, 
B 3 ' Charles W. McCLxraE, M.D., ‘Gastroenterologist to Fifth Medical 
Service, Boston City Hospital; Assistant Professor of Gastroenterology, 
Boston Universitj’- School of Medicine. Special Chapters by Tags 
Christiansen, M.D., Resident Physician, Medical Department, County 
Hospital of Copenhagen, Denmark; and the late Allan W, Ro-R’E, Ph.D., 
formerl 5 ' Director of Research, Evans Memorial, Boston, Mass. With 
a Foreword by Samuel Weiss, M.D., P.A.C.P., New York. Pp. 318; 
66 illustrations. New York; Medical Authors’ Publishing Company, 
1937. 

This monograph mos% contains preidouslj' published ori^nal data on 
studies of pancreatic and hepatic secretions. A final section is devoted to 
methods and technical procedures used in the studies. The detailed pres- 
entation of the material is such that the underlying purposes of the in- 
vestigations are often unclear, and the results difficult of interpretation. 
The lack of critical anal 3 'sis of the data jiresented in such profusion robs 
the volume of interest e.vcept to those intimatety connected with this 
particular branch of research. K. E. 


Diseases OP the Blood. By Ctrus C. Sturgis, M.D., B.S., Professor 
of Medicine, University of Michigan Medical School; Director, Thomas 
Heniy Simpson Memorial Institute for Medical Research, and Raphael 
Isaacs, _A.B., A.M., M.D,, Associate Professor of Medicine, Universit 3 ’- 
of Michigan Medical School; Assistant Director, Thomas Henr 3 '- Simpson 
Memorial Institute for Medical Research. Edited by Morris Fishbein, 
M.D. Pp. 302; 2 figures. New York; National Medical Book Com- 
pany, Inc,, 1937. 

_ Designct, according to the Preface, for the use of the General Practi- 
tioner, this booklet is chiefl 3 ' concerned with diagnosis and treatment. 
For_ “details of technique” the reader is referred to “special books on this 
subject." for the General Practitioner, however, feeases of the blood 
cannot be presented adequatel}" in a work of tliis size— one, too, that is 
even smaller than the size of the book indicates, on account of the large 
print and wide spacing used. 

The authors, both well knoum for their good work in hematolog 3 ’, appar- 
entl 3 ' have not been stimulated b 3 ’' their task, as the presentation is distinct^ 
not up to their usual standard. Though actual errors are infrequent, the 
careful discrimination that is so essential in condensations of this sort is 
frequenrii' missed. The articles listed at the end of each section, an item 
emphasized in the Preface, are but few, in some cases missing entirel 3 ", and 
not always well chosen. Altogether, with the excellent books of various 
sizes and costs that a!read 3 ' exist in this field, this latest cannot be recom- 
mended as the best available for the mani’ ph 3 '’sicians who feel the need 
of a small book on the subject. ■■ E. K. 
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Baron Constantin von Economo. His Life and Work. By his wife 
and by Prop. J. von Wagner-Jauregg. Translated from the second Ger- 
man edition by Ramsay Spillman, M.D. Pp. 126; illustrated. Burling- 
ton, Vt.: Free Press Interstate Printing Corporation, 1937. Price, S2.00. 
"Von Economo’s death from coronary occlusion in 1931 at the age of 
55 removed at the height of his career a figure unique in scientific history. 
He was known as the world’s foremost investigator of cerebral histology; 
he was the discoverer of encephalitis lethargica; and he was a pioneer 
aviator, fijdng his own plane as early as 1908. The translator, who is not 
a neurologist but a Roentgenologist, regarded this biography as so great a 
human document that he underwrote its pubhcation in EngUsh in the 

hope that it would fall into the hands of students of medicine The 

English text is augmented by the three papers which von Economo read in 
New York in 1929; these have hitherto been available only in the files of 
special journals.” The volume concludes with a bibliography of 69 scientific 
publications. E. K. 


Lectures on the Epidemiology and Control op Syphilis, Tuberculo- 
sis, AND Whooping Cough, and Other Aspects op Inpectious Disease 
(The Abraham Flexner Lectures, Series No. 5). By Thorvald Madsen, 
M.D., Director of the State Serum Institute of Denmark, Copenhagen; 
Chairman of the Health Committee of the League of Nations. Pp. 216; 
21 illustrations. Baltimore; The Williams & Wilkins Company, 1937, 
for Vanderbilt University. Price, $3.00. 

This little book, giving Abraham Flexner lectures by an internationally 
known and distinguished hygienist, the Director of the State Serum Insti- 
tute of Denmark, appears under a title which by no means does justice to 
its extremely interesting content. The lecture on the control of syphilis is, 
of course, of interest to public health officers in the light of the present 
campaign, but contains no essential material not now familiar through the 
report of the New York Commission, to practically all interested American 
physicians. It lays the well-known emphasis upon the Scandinavian pro- 
gram and the special conditions of Scandinavian life, of population charac- 
teristics and reactions to legislative and public health control, which are 
deemed largely responsible for the program’s success. Among the most 
interesting and suggestive chapters are those Avhich summarize the present- 
day knowledge of the mechanism of bacterial infection and the influence 
of seasons on infection. The bibliography attached to each of these chapters 
contains the necessary documentation and suggested reading for all who 
would be broadly informed on these growingly important medical problems. 
The chapter on whooping cough emphasizes the morbidity and mortality 
of a disease too often lightly considered. Madsen regards the etiology of 
of whooping cough as established in the Bordet-Gengou bacillus, as against 
the filterable virus concept. He describes in discussion the question of the 
efficiency of vaccination, the controlled experiment conducted in the Faroe 
Islands. From this study, he concludes that the preventive value of the 
Bordet-Gengou vaccine is practically zero, but that the mortality in the 
non-vaccinated group is 12 times that of the vaccinated, and that the course 
of the disease is much less severe in vaccinated individuals. 

When one considers its relatively low price, this book should find a place 
in the library of practically every physician broadly interested in medicine 
as well as specially interested in public health. J. S. 



722 


BOOK REWEWS AND NOTICES 


A Bibliography of the Works of Ajibroise Pare: Premier Chirurgien 
& Conseiller du Roy. By Janet Doe, Assistant Librarian of the New 
York Academy of Medicine. Pp. 265; 30 illustrations. Chicago: The 
University of Cliicago Press, 1937. Price, S5.00. 

One of the most interesting figures in medical history and one of f.he 
greatest of pre-Listerian surgeons, Par4 haS long commanded the attention 
of medical historical writers. Only once before, however, and that by 
Malgaigne almost a century ago, has a bibliographj’^ of his works been pub- 
lished. The present volume, therefore, prepared by one long familiar vdth 
medical libraries, is obviously valuable if only for its dry bibliographical 
details. Much more valuable is it, however, because Miss Doe has profited 
by her four-year study of the man as well as his works to build up in intro- 
ductory and interlarded remarks a delightful picture of a vain, impetuous 
and ambitious, yet lovable, simple and kindly character. If her scholarship 
needed demonstration, this could be found in her description of six xmique 
editions "previously u nkn own to bibliographers.” Following the method of 
Keynes’ bibliography of Harvey, some ovmers of various editions have 
been indicated by initials. Thus 21 copies of the first edition (1575) of the 
Collected Works (in French) are listed; but already another copy has been 
reported from the Duke Hospital Librar3L E. K. 


Leukemia and Allied Disorders. By Claude E. Forkner, A.M., 
M.D_., Assistant Professor of Clinical Medicine, Cornell University 
Medical School, and Assistant Attending Physician, New York Hospital, 
etc. Pp. 333; 73 illustrations and 6 colored plates. New York: The 
Macmillan Company, 1938. Price, $5.00. 

The author has collected a great deal of information in this compact yet 
exhaustive monograph. The data have been scanned in the particular 
light of newer pathologic physiology and morbid anatomy, as stated in the 
Preface. A large section has been devoted to treatment. The charts, 
clinical and microscopic photographs, as well as the color plates, are good. 
T3TJ0graphical errors are few. The bibhographj^, covering 65 pages, is 
excellent. 

Though, on the whole, the facts have been well presented, the Reviewer 
is left with the feeling that the confusion at present existing in this field 
of blood diseases has been ih no way lessened. The inclusion in one discus- 
sion of a large number of disease entities, all presumablj’- “allied” to the 
leukemias, but owing their alliance on meager proof, is open to some 
question. 

The reader wiU fail to find many definite statements concerning the 
opinions of the author. More numerous paragraphs in r4sum6 of the work 
bj’’ other investigators in the field herein quoted might have made the book 
more readable. 

This monograph will be found to be of great assistance to those working 
in this narrow field, particularly if a comprehensive one-volume summarj’^ 
is desired. A. S., Jr. 


Pl-AT and Mental Health. Principles and Practice for Teachers. By 
John Eisele Daits, M.A., Veterans’ Administration Facilitj'-, Perry 
Point, ]\Id. Pp. 202. New York: A. S. Barnes & Co., 1938. Price, 
$2.50. 

This authorit}’’ on recreational therapy vTites with great clarity on the 
philosophy of plaj’ as conducive to a wholesome mental e.xpression, and 
finallj' as leading to socialized beha%-ior. Parts of the chapters are as 
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follows: _ Chapter I. Play and Psychic Adjustment. Cooperation and 
competitive experience, fanciful and real living, the timid child, and play 
of the mentally well and the mentally ill. Chapter II. Play and Adjust- 
ment to the Outside World. Play and the cmld’s language, boys and 
girls at play, play and work, play and intelligence, and growing into reality; 
an unusually instructive part is, “Be Your Age;” here is discussed the rela- 
tionship of play activities to the chronologic age; "The six-year-old enjoys 
dramatic play and is interested mostly in toys utilized in physical activity.” 
“The eight-year-old has become self-assertive and is interested in games 
involving individual competition.” “The twelve-year-old has reached the 
‘gang age.'” “The fourteen-year-old grouping is not homogeneous in its 
interest.” “The sixteen-year-old has reached the stage of definite interest 
in the opposite sex, he likes athletics of the more mature form, his individual- 
ity causes conflicts between him and lus parents and his teachers.” Chap- 
ter III. Play and Behavior. Building, the structure of conduct, moralizing 
about play, play and character formation, and education for personality. 
Chapter IV. Happy Socialization. Cramping natural play, the psycho- 
analytic approach of play ways to education, natural discipline through 
play, and play and culture. A good bibliography including relevant 
articles is found at the end of each chapter, and there is an informative index. 
This unusual book merits a wide circulation. N. Y. 


Die Werke des Hippokrates. Die Hippokratische Schriftensammlung in 
neuer deutscher Uebersetzung. Herausgegeben von Dr. jied. Richard 
ICapferer, Bad Worishofen und Miinchen, unter Mitwirkung von 
Prof. Dr, Georg Stider, Wurzburg, u. a. Teil 8: Die Drusen/Die 
Stellen am Menschen/Die Flussigkeiten und Ihre Anwendung (On the 
Glands; Of the Places in Man; On the Use of Fluids) (Pp. 108. Price, 
Rm. 8.50, 1936). _ Teil IS: Vorhersagungen, I. Buch/ICoische Vorherse- 
hungen (Prorrhetics, 1 Book; Coan Praenotions) (Pp. 106. Rm. 8.00, 
1936). Teil 16: Die Anatomie/Die Natur der Knochen/Das Fleisch 
der Vorhersagungen 2. Buch (On Anatomy; On the Nature of the Bones; 
On Fleshes; Prorrhetics, 2 Book) (Pp. 96. Price, Rm. 5.60, n.d.). Teil 
18: Die Kranklieiten 2. Buch/Die Kranklieiten 3. Buch (Of Diseases, 
Books 2 and 3) (Pp. 115. Price, Rm. 6.50, n.d.). Stuttgart: Hippo- 
krates Verlag G. m.b.H. (To be published in 25 parts costing ca. Rm. 
100; card binding.) 

Part 8. The short book on the “Glands,” occupying but 10 pages in this 
translation, contains several important medical concepts that have a sur- 
prisingly modern ring. The glands, mostly lymph nodes, are known to be 
widely scattered over the body and -to swell in manj'^ fevers. They arc 
regarded as filters of harmful material, which they transform, and also as 
mechanisms to prevent an excess of fluid in the body. Tonsils and brain 
are both included among the glands, and it is recognized that all of them 
can do either good or harm to the body. Seven “flows” are recogmzed, 
from the ears, eyes, nose, tonsils, stomach, spinal canal and hip joint. 
The text followed is that of Littr6. The style lacks the clarity of the authen- 
tic Hippocratic books. 

From “The Places in Man” comes the still persisting doctrine that con- 
stipation produces autointoxication of distant muscles and joints. The 
seven “flows” from the head cavity are here differently described than in 
“Glands” and others added. The catarrhs in various parts of the body are 
established, and rheumatism (hence the name!) is included in tliis categorj'. 
This book is included in Erotian’s list of true Hippocratic works. The text 
followed in this translation is that of Littrd. 
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fection so that countless lives are saved and suffering relieved thereby, 
and also so to train assistants and students that the continuation of the 
work is assured. Intubation, to be sure, had been introduced by Horace 
Green and O’Dufyer and the beginnings of esophagoscopy started by Morell 
Mackenzie, just as the way to most great medical advances has been indi- 
cated by earlier work. But the foundation and establishment of endoscopy 
(bronchoscopj'^, esophagoscopy) is just as much due to the author of this 
book as bacteriology is to Pasteur and Koch, combined. Who, then, 
would not be eager to read this first-hand account, to be charmed all the 
more by the simple, naive and interesting way in which the many-sided 
story is told? 

Chevalier Jackson is an artist as well as a scientist— how much his science 
owes to his art Avould be hard to say — and his art is amply manifest here 
in his choice of topics and charming style. Fortunate are those who have 
heard and seen his bimanual “chalk talks” in medical halls, Avho have been 
attracted by his Avood-turning or etching or received charming Christmas 
cards of outdoor sketches in oil. 

Remarkable, also, are the details of Chevalier Jackson’s picturesque life. 
Sensitive always to all forms of suffering, he passed his boyhood amidst an 
unusual amount of cruelty to children and animals, scenes that had their 
counterpart in the suffering from di.sease that he later encountered. To 
combat this appears to have been a compelling motive in his life work, even 
to the point of requiring of him experimentation on the living animals he 
loved. Financial and health difficulties were overcome without complaint 
and even made to contribute to an unusually successful career. In this 
career life indeed began at 40, as the appended Curriculum ViUc shoAvs; 
fortunately it stiU continues at 73. ChilMke in his simplicity, and with a 
complete absence of boasting, he Avrites such phrases about his work as 
“This was a great achievement,” as naturally and unconcernedly as “I felt 
that it was all my fault.” It may be as true today as in the beginning of 
our era that a child shall lead them. 

Colored plates frequently interspersed through the text are supplemented 
by 60 or more full-page black and whites (following the Index) that add not 
a little to the author’s life picture. We hope that our Anew will be confirmed 
that this Avill stand as a great, as Avell as a charming, medical autobiography. 

E. K. 


A Biological Approach to the Problem op Abnormal Behavior. By 
Milton Harrington, M.D., Psj'’chiatrist, Institution for Male Defective 
Delinquents, Napanoch, N. Y.; formerly Consultant in Mental Hygiene, 
Dartmouth College. Pp. 459; illustrated. Lancaster, Pa.: The Science 
Press Printing Company for the author, 1938. 

This book, a sequel to Wish Hxinling in the Unconscious, presents a bio- 
mechanistic theorj’- of the psychologj’-^ of normal and abnormal behavior. 
It is assumed that a scientific theorj’- is valid if it is useful in giving order 
and meaning to things which lacked order and meaning before. The short- 
comings of other schools of psj’chopathologj’^, especiallj’- the animistic, are 
pointed out. 

Behavior consists of stimulus and response. The nature of the organism 
is implied as a factor determining the response. The cerebral apparatus 
is only an adjunct to the stimulus— response mechanism. A stimulus gives 
rise to tension in the nervous sj'stera, necessitating some sort of action. 
If the right sort of action ensues, the' tension is relieved, satisfaction is 
attained and the organism is in a state of mental adjustment. Behavior 
is normal if it is fit for the situation in which it occurs. Bodih' ailments 
are considered to be more important than psychologic factors in the pro- 
duction of mental ills. 
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For a long time, leading radiologists have recognized the need for some 
standard of technique in order that the results of this form of therapy can 
be adequately studied. In our opinion, this text, which is the first of its 
kind to be published in this country, represents a workable basis for radiolo- 
gists and students of radiology. It is true that each author has described 
those methods and doses which have proven safe and valuable in hjs own 
experience, and there are many controversial points which will occur to 
the individual reader. Nevertheless, this volume deserves a position in the 
library of every radiologist because of its broad scope and its pioneering 
efforts in the field of irradiation therapy. 

The editor has made no attempt to divide the field of Roentgen and 
and radium therapy. Where one or both of these forms of treatment are 
ordinarily used, the technique of application is considered as it would be in 
the usual course of clinical therapy. 

A valuable feature of the text is the complete presentation of the subject 
matter. A discussion of the history, etiology, pathology, clinical symptom- 
atology, diagnosis and prognosis is included for many of the diseases. Brief 
mention is made of those pathologic states which are not amenable to 
irradiation therapy or in which such treatment is contraindicated. 

Each chapter covers thoroughly the diseases of different systems such as 
the blood and blood-forming organs, circulatory system, respiratory system, 
gastro-intestinal tract, genito-urinary system, nervous system and so forth. 
An adequate bibliography is supplied for each of the units of subject material. 

The book should serve as an excellent reference because it presents a 
variety of information and wealth of material which is beyond the reach 
of the personal experience of any one radiologist. 

G. C. 


Tuberculosis Among Children and Young Adults. By J. Arthur 
Myers, Ph.D.., M.D., F.A.C.P., Chief of Medical Staff and Director of 
Tuberculosis Activities, Lymanhurst Health Center; Professor of Pre- 
ventive Medicine, University of Minnesota. With Chapters by C. A. 
Stewart, M.D., Ph.D., Clmical Professor of Pediatrics, University of 
Minnesota; and Paul W, Giessler, M.D., F.A.C.S., Assistant Professor 
of Orthopedic Surgery, University of Minnesota. An Introduction by 
Allen K. Krause, M.D., Lecturer in Medicine, Johns Hopkins Uni- 
versity. Pp. 401; 71 illustrations. Second edition. Springfield, 111.: 
Charles C Thomas, 1938, Price, S4.50, 

This is an enlarged, revised and greatly improved second edition of 
Tuberculosis Among Children, first published in 1930. The first of three parts 
begins with a review of research in tuberculosis during the past 8 years, 
then deals with the incidence, diagnosis, prognosis and treatment of tuber- 
culosis in infancy. Both pulmonary and extrapulmonarj’' tuberculosis are 
included and there is a special chapter on tulierculous meningitis by Dr. 
C. A. Stewart. The method of application and value of the tuberculin 
test and the value of liistory-taking, Roentgen ray examination and physical 
examination in diagnosis are emphasized. 

In part two the author covers the field of tuberculosis in children from 
infancy to adolescence. The relatively benign character of the tuberculous 
lesions found in the lungs and the lymph nodes draining the lungs during this 
period of life is explained. The author regards primary infection as sensi- 
tization which places the subject in danger of serious tuberculosis in later 
life rather than as vaccination which results in inhanced resistance to tuber- 
culosis. The incidence of tuberculous infection and of Roentgen ray lesions, 
the pathology, diagnosis, prevention and treatment of tuberculosis in child- 
hood are discussed. There is also a chapter on tuberculosis of the bones 
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and joints by Dr. P. W. Giessler and one by Dr. Stewart on chronic non- 
tuberculous pulmonarj’- disease. 

In Part III the diagnos"' — '' ." ^ treatment of apical tuberculosis 

in adolescents and young . . .. Methods of spread of tuber- 

culosis in family groups by extrafamilial contact and among nurses and 
medical students are considered, and there are special chapters dealing 
ndth latent tuberculosis and the spread of tuberculosis from adults to 
children. 

The book is well printed, easy to read and illustrations are much im- 
proved. There is an extensive bibliography at the end of each chapter 
which will be of considerable value to the student who wishes to study the 
work of various investigators for himself. 


The New International Clinics. Vol. 2, N. S. 1 (Old 48th), June, 1938. 
Edited by George Morris Piersol, M.D., Professor of Medicine, 
Graduate School of Medicine, Xlniversitj’- of Pennsylvania, Philadelphia. 
With 18 Collaborators. Pp. 315; illustrated, also 1 colored plate. Phila- 
delphia: J. B. Lippincott Company, 1938. 

The higher standard set with the initiation of the new series of this 
periodical is well maintained in tliis number. The “clinics,” which now 
occupy less than one-fourth of the volume, are on live topics and by good 
men. The “original contributions” are also by distinguished authors and 
well done, though most are not original in the sense that new material or 
hypotheses are presented. Especially noteworthy is the detailed considera- 
tion by Horace Grey of Sacro-iliac Joint Pain— also the longest article of 
the lot. The volume concludes with a 20-page ^e^’iew of Regional Reitis 
by Tumen. E. K. 


The Special P.\thological Anatomy and Pathogenesis of the Circula- 
tory, Respiratory, Renal and Digestive Sj'stems, Includmg the Liver, 
Pancreas and Peritoneum. By Horst Oertel, Strathcona Professor of 
Pathology, Director of the Pathologic Institute, McGill University, 
and Pathologist-in-Chief to the Royal Victoria Hospital, Montreal, 
Canada. Pp. 640. Montreal: Renouf Pubhshing Company, 1938. 
Price, 88.50, from T. H. McKenna, Inc., 878 Lexington Ave., New York 
City. 

Like the author’s earher volume on “Outlines of Pathology,” this is a 
refreshing variation from the conventional approach to the subject and is 
correspondmgly provocative. The plan followed is an “orientation in these 
subjects by a critical review of older and present ideas. Emphasis is put 
on problems that arise out of the uncertamties and contradictions of current 
knowledge and beliefs. I differ in this method of presentation from many 
of iny colleagues and from the usual manner of texGbooks, which adopt a 
more conclusive and somewhat dogmatic manner in order to furnish a 
firmer basis for the student’s mind. The method which I have followed 
endeavors to stimulate critical judgment and further penetration. In my 
experience, the student of this generation is altogether too apt to accept 
things which he is taught as final and correct and to keep them in his mind 
as a standard fixed armamentarium." 

Of course, one cannot eat one's cake and have it too; so that to students 
ha^’ing their first contact with patholog}’- emphasis on uncertainties and 
contradictions necessarily demands that there be less time spent on acquir- 
ing other important information. It all depends on striking the proper 
balance between the two, which I suppose all good departments of pathol- 
ogj' strive for and only attain with varying degrees of success. 
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As indicated in the subtitle, important systems, such as the nervous, 
skeletal, hemopoietic, endocrines, are not considered. One wonders if there 
is another volume to follow or if the author feels that it is more important 
to cover at least some systems properly than to include these also. To be 
sure, the usual text attempts to straddle the double job of aiding in the 
teaching of students and of serving as reference books for the physician for 
the rest of professional life. Objections to such an attempt, however, must 
meet the counter objection that for obvious reasons few can have works like 
Henke and Lubarsch or even Kaufmann ever at hand ; and there has been 
little available between them and the single volumes of Pathology textbooks, 
until Dr. Oertel’s two volumes appeared. I suppose one solution of this 
difficulty might be that the average medical student should continue to 
buy one of the more conventionally arranged books; but be put in as close 
contact as possible with books like Oertel’s, which would also serve the use- 
ful purpose of pointing out to teachers his point of view and aiding them 
in carrying it out. 

At any rate, this swan song (Dr. Oertel having relinquished the Strath- 
cona Professorship last July) will be warmly welcomed by thoughtful 
students of and teachers of pathology, who cannot fail to derive much profit 
therefrom. E. K. 


Pharmaceutical Latin. For Pharmaceutical, Medical, Dental, and Vet- 
erinary Students and Practitioners. By Jacob S. Dorfman, Assistant 
Professor of Pharmacy, Columbia University College of Pharmacy, etc. 
Pp. 146; second edition, thoroughly revised. Philadelphia: Lea & 
Febiger, 1938. Price, $2.00. 

This little book is intended primarily for those who have had little or 
no elementary Latin, and for these it should prove extremely valuable. 
There are glossaries of terms and abbreviations used in prescription writing, 
Latin-English and English-Latin vocabularies, and a general index. The 
author apparently has had considerable experience with the needs of stu- 
dents, and has met them admirably. C. S. 


Diabetes Insipidus and the Neuro-hormonal Control of Water 
Balance. A Contribution to the Structure and Function of the Hypo- 
thalamico-hypophyseal System. By Charles Fisher, Ph.D., W. R. 
Ingram, Ph.D., and S. W. Ranson, Ph.D., M.D., Institute of Neurology, 
Northwestern University Medical School. Pp. 212 (lithoprinted); 171 
illustrations and 26 tables. Ann Arbor: Edwards Brothers, Inc., 1938. 
Price, $5.00. 

The greater part of this monograph is devoted to a detailed presentation 
of the authors’ experiments on the mechanism of diabetes insipidus. Since 
most of the data have already been published in medical journals, the 
necessity of such full publication of the minutise of their results is doubtful, 
although it is convenient to have these data collected in one place. The 
important contribution of the authors has been their demonstration that 
interference with the nerve supply of the pituitary gland by accurately 
placed hypothalamic lesions produces atrophy of the posterior lobe and a 
cessation of its hormone production. This permits a reconciliation of the 
supporters of a hypothalamic cause and those of a pituitar 3 ’- cause of diabetes 
insipidus. The authors are cavalier in criticizing e\ddence of their oppo- 
nents, but their opinion is based on the most adequate bod}’- of experimental 
evidence which is available and will, in all probabilit}’^, withstand future 
attack. 
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The shorter but perhaps the more useful portion of the monograph 
consists in the considerable body of literature, critically analyzed. Certain 
portions of this literature, notably that dealing with the interrelationships 
of the thyroid and adrenal glands, are stiU too confused to allow any 
precise conclusion, but that dealing with the site of formation of the poste- 
rior lobe hormones is ripe for summarization and is very lucidly treated. 
One might vish that the authors had not been quite so ready to adopt the 
hjq)othesis of a pituitary regulation of water diuresis as a corroUary of their 
understanding of diabetes insipidus. 

The format of the monograph is an interesting departure. The process 
is called “lithoprinting,” presents the appearance of typewriting, and has 
been adopted in the interests of economy. With the exception of two of 
the larger tables it is veiy readable and the illustrations are excellently 
reproduced. 

The monograph is recommended as a reference book to those who are 
interested in problems connected with diabetes insipidus. A. W. 


Die CHiHtJHGiE DES IfeopFES. By Hopbat Dr. Karl Urban, Vorstand 
der chirurgischen Abteilung und Leiter des ICrankenhauses der Barm- 
herzigen Schwestern in Linz, a.D. Pp. 112; 51 illustrations. Second 
edition, enlarged. Wien; Franz Deuticke, 1938. Price, Paper, M. 7; 
Bound, M. 9. 

This monograjph attempts to cover all the important factors in the 
treatment of patients with thjToid disease. Emphasis is placed on the 
management of the large non-toxic nodular gland. The preoperative prepa- 
ration, _ operative technique and the handling of such early and late post- 
operative complications, as hemorrhage, tracheal collapse, cardiac faUure, 
tetany, m3'xedema and recurrent nerre paral^^sis, are discussed. In a 
section on the malignant lesions of the thjToid Roentgen therapy is advo- 
cated. The final section deals with the management of thjuotoxicosis. 
For American surgeons this section is inadequate; there is not much in 
this monograph which cannot be found in anj’’ of a dozen volumes vuitten 
in English. ^ I. R. 


Emergency Surgery. By Rulton Bailey, F.R.C.S. (Eng.), Surgeon, 
Roj'al Northern Hospital, London; Surgeon and Urologist, Essex County 
Council; Surgeon, Italian Hospital, etc. Pp. 852; 816 illustrations (many 
in color). Third edition. Baltimore: William Wood & Co., 1938. 
Price, $14.00. 

In this manual, to which the surgeon can turn in dealing with a surgical 
emergencj’^, there are 53 chapters, covering every field of surgerj' including 
the surgical specialties. The illustrations are excellent but frequently do 
not ha%'e the proper legends attached. Figure 99 is not a continuous 
metliod of gastric suction drainage. Not only are the operations themselves 
discussed but man}^ aspects of preoperative and postoperative treatment 
are given detail. Typing and cross-agglutination for blood transfusion, 
the preparation of solutions for intravenous use and many other details 
lacking in many surgical te.xtboofcs are included. A great deal of the 
material is presented in a didactic fashion and is thus easily available and 
rapidlj’ read. One finds many rules and “Golden Rules” given in the 
various sections of the book; some of these are excellent, others debatable,' 
and some merelj' platitudes. Tlie use of “Labat’s cardiac stimulant” 
immediateh' after giiung neocaine for spinal anesthesia is an example. 
The fall in blood pressure irith spinal anesthesia is due to the action of 
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the anesthetic on the ssonpathetic nerves controlling the peripheral vascular 
bed; it is not of, cardiac origin except indirectly. The author uses the 
term “ general peritonitis,” which in this country we are using as an autopsy 
and not an antemortem diagnosis. The operative methods described are 
on the whole good; but the Mitchell method for covering a large defect of 
the scalp, as illustrated in Fi^re 480, seems to the Reviewer to be glaring 
exception. The previous editions have been well received and even though 
this edition has its shortcomings it is on the whole a well-compiled and 
written text and will be found exceedingly useful by many practitioners 
who wish to find in a single volume a discussion of the surgical emergencies. 

I. R. 


Advances in the Therapeutics op Antimony. By Prof. Dr. Phil. 
Nat. Hans Schmidt, Ph.D., and F. M. Peter, M.D. With a Preface by 
Philip Manson-Bahr, M.D., C.M.G., D.S.O., F.R.C.P. Pp. 257; 10 il- 
lustrations. Leipzig: George Thieme, 1938. Price, Paper, Rm. 18.00; 
Cloth, Rm. 19.50. 

This monograph deals with the literature, up to the end of 1937, on the 
use of antimony compounds in human and veterinary medicine. Physi- 
cians who have not followed these recent developments may be surprised 
to learn of more or less striking successes achieved by newer antimony- 
derivatives in visceral and cutaneous leishmaniasis, schistosomiasis, filari- 
asis, granuloma inguinale, leprosy, and multiple sclerosis in man, as well 
as in bovine tr 3 rpanosomiasis, canine leishmaniasis and filariasis, equine and 
canine ascariasis, and other parasitic diseases in animals. These clinical 
data are presented in the form of uncritical abstracts of original papers, 
but the authors’ opinions are presented at the end of each section. There 
is a section of 7 pages, with separate bibliography, giving_ a summary of 
the chemical properties and syntheses of the newer preparations. The final 
166 pages are devoted to abstracts of work on experimental infections. _ 

As a summary of the literature this book should be very useful to special- 
ists in tropical medicine, chemotherapy and pharmacology. One might 
wish that the authors had been freer with adverse criticisms. 

C. S. 


The Heart in Pregnancy. By Julius Jensen, Ph.D. (In Medicine), 
University of Mimesota, M.R.C.S. (Eng.), L.R.C.P. (Lond.), Assistant 
Professor of Clinical Medicine, Washington University School of Medi- 
cine, etc. Pp. 371; 5 figures and 117 tables. St. Louis: The C. V. 
Mosby Company, 1938. Price, $5.50. 

This book is divided into three parts. The first deals with the effect of 
pregnancy on the normal heart, including the increase in cardiac work 
during pregnancy and the mechanism whereby the heart meets the 
increased demands of pregnancy. The second part, which is brief, deals 
with abnormal cardiac impulse formation during childbearing. The third 
part, covering about two-thirds of the book, deals with organic heart disease 
and pregnancy including sections on rheumatic heart disease and “the 
non-rheumatic heart diseases.” Practically all the literature of any im- 
portance (and some of no particular importance) has been discussed. 
Considerable attention has been devoted to the older literature, as the 
author was interested in tracing the origins of current views. 

The book reflects the enormous amount of work and the care required 
for its preparation. The author deserves the thanks of everyone interested 
in the subject. The book should be in the hands of all who have to deal 
with the problems of heart disease in pregnant women. C. W. 
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The Cultdhe of Organs. By Alexis Carrel and Charles A. Lind- 
bergh. Pp. 221; 110 illustrations (38 plates). New York; Paul B. 

Hoeber, Inc., 1938. Price, S4.50. 

“The purpose of this book is chiefly to describe the technique of the 
cultivation of whole organs in the Lindbergh pump. The results of the 
experiments are mentioned only as a proof of the efBciency to the procedures 
used for keeping the tissues alive in viiro.” Appropriately, then, 3 of the 
9 chapters are by the junior author and devoted to mechanical details 
of the “Lindbergh pump,” its assembly and operation, which has now 
been tested in over 1000 experiments by the authors and used in 7 other 
laboratories in this country and abroad. Dr. Carrel’s contribution is a dis- 
cussion of the purpose and history of the method, of perfusing media, prepa- 
ration of organs and their behavior outside the body. A final unsigned 
chapter, which considers the significance of results thus far obtained and 
the future of the method, demonstrates that a new stage (first attempted 
almost as early as tissue culturing) has now been established in the study 
of living tissues outside the body. Progress in our knowledge of organ 
physiology by the use of this method is inevitable; the sum of its contribu- 
tions is indeed unpredictable. E. K. 


Progressive Relaxation. A Physiological and Clinical Investigation of 
Muscular States and Their Significance in Psychology and Medical 
Practice. By Edmund Jacobson, A.M., Ph.D., M.D., Laboratory for 
Clinical Physiology, Chicago. Pp. 494; 89 illustrations and 10 tables. 

. Revised edition. Chicago: The University of Chicago Press, 1938. 
Price, S5.00. 

It is encouraging to find a valid contribution to a long-neglected field 
appreciated to the extent of a second edition. The method has been 
carefully controlled by a convincing series of objective tests and the results 
estimated critically and conservatively. The major portion of the book 
consists in a clear description of methods, controls and results. In addition 
there are several chapters on theorj". Of these, the strongest deals with 
emotion, the weakest with tonus and nervous regulation. The book should 
be read and applied by everj’^ neurologist, ps}’^chiatrist and neurophysiologist. 

G. McC. 


Handbook of Hejlatology. In 4 volumes. Edited by Hal Doivney, 
University of Minnesota Medical School, Minneapolis. Thirty-seven 
Contributors. Pp. 3136; 1448 illustrations, including 50 colored plates. 
New York: Paul B. Hoeber, Inc., 1938. Price, $85.00 set. 

Though it must be admitted that a hematologist might easily lose his 
bearings in the enthusiasm generated by first contact with this magnificent 
publication, still we feel that there is little risk of overstatement in ranking 
it not onl}' as the best and most up-to-date, authoritative statement of 
the subject that exists today in any language; but also as one of the very 
best of the more ambitious American medical publications of recent times. 
The medical world, and especially the American medical world, owes a 
great debt to the late Paul Hoeber, who fostered the creation of this work, 
to Paul B. Hoeber, Inc., the firm that has brought it to fruition, and to 
Dr. Dowmey.and his 37 collaborators — who have labored so faithfully to 
present a comprehensive picture of this rapidly expanding field. It is 
perhaps anticlhnactic to add that until now there has been no text in 
English that was to be compared irith the extensive foreign works in this 
field, in spite of the considerable increase of interest in hematologj" in this 
country in recent years and the important position that it has assumed in 
medical science and practice. 
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This Handbook is apparently designed to give the hematologist, whether 
in being or in prospect, a presentation that will best equip him for progress 
in knowledge of blood cells in health and disease. This naturally postulates 
adequate attention to the fundamentals as well as to the practical phases 
of the subject, and no apology is made, or required, for including sections 
on comparative hematology, origin and relation of blood cells and so on. 
In fact, more than one-half the book is devoted to the basic phases of the 
subject. Technical methods are not included, nor is there any consideration 
of blood fluids, both of which are covered in the Handbuch der Allgemdnen 
Hamatologie, though none too closety connected with hematology as inter- 
preted in this country. This permits about twice the space and detail 
for the ground that is covered by the American work than is occupied in 
the 4-volume German system. Many of the subjects are presented in 
monographic proportions: Isaac’s opening chapter on “The Erythrocytes” 
requires 158 pages; Jaff4’s “Reticulo-endothelial System,” 300 pages; 
Klemperer’s “Spleen,” 168 pages; Jordan’s “Comparative Hematology,” 
164 pages; “Tissue Culture,” 116 pages. The practical side of hematology 
does not suffer, however: the various anemias, polycythemia, infectious 
mononucleosis, agranulocytosis, leukemia, lymphosarcoma, leukocytosis and 
leukopenia, the special hematologic features of infancy and childhood — all 
find adequate treatment. 

Detailed consideration of such a monumental work would obviously be 
out of place here, nor could proper evaluation be attempted until familiarity 
has been acquired through long contact. The Reviewer is glad that he 
can truthfully say, however, that wherever he has delved in the subjects 
that specially interest him, he has found clear, interesting and accurate 
statements, strengthened by a rich bibliography for each chapter. The 
importance of the bibliographies is stressed by the editor in his Preface; 
in a reference work of this kind they are especially important. Another 
indication of the scholarly nature of the work is that all the references are 
“complete.” All the more strange, then, that a general bibliography has 
not been included. Surely works on hematology as a whole and many of 
historical interest should be assembled at the beginning or end of the work, 
even though some may already be included in the special chapter bibli- 
ograpliies. 

The 44 chapters, mostly Ijy different authors, necessarily overlap some- 
what in subject matter and this is a desirable feature in a work of this 
scope, as it permits presentation of opposing points of view. Thus in the 
perennial hematologic contest about the monophyletic or polyphyletic 
origin of blood cells and their possible transmutations, there is opportunity 
for both sides to be heard. Those who shudder at Bloom’s presentation 
of the almost limitless transformations from one cell to another of the 
Maximow school (though he noljly admits the possibility of different expla- 
nations) can turn to Sabin and Doan for a more orderly contemplation of 
development of separate cell systems in the bone marrow. 

The 4 volumes in the customary Hoeber dark blue present the attractive 
appearance that we have come to expect in Hoeber publications. The 
paper is excellent and this may be the reason for one of the ie\v defects in 
the production. In one sense, at any rate, the work is ponderous— it 
Aveighs just under 10 kilos. Pity at least tlie poor female assistants who 
must carry the set back and forth in medical libraries, often up and down 
several stack floors! The pagination proceeds uninterruptedly through 
all 4 Amlumes as is custqmarj’- in Hoeber's systems. Except for a paltry 
saving of space by omitting the Avord “volume” AA’hen referring to this or 
that page, the reasons for this method are still to be appreciated by the 
ReAueAver. The inconvenience to the reader, hoAA-CA'er, is lessened in this 
instance b 3 ' an announcement on the back strip of each volume of the 
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pages included in that volume. If this were in larger tjT3e it would be 
more useful still. The illustrations are numerous and are original, for the 
most part made for this publication, otherwise for the author of the chapter. 
They are well chosen, weU executed and show what they are supposed to 
show without losing verisimilitude or vitality. The index is good but 
might be more ex-tensive, to the advantage both of the reader and of the 
student using the work as a reference source. The necessarily high price 
will doubtless tend to limit the distribution to medical libraries, schools 
and the wealthier members of the profession. It would be unfortunate if 
this factor should seriously curtail the use of this splendid production. 
Everyone interested in hematology should have access to a copy somewhere; 
many who have become acquainted with its contents ^vilI then find it 
necessarj’’ to own their own set in spite of the high cost. In any case, the 
fortunate owner null find himself the possessor of what is not only the best 
work on hematologj’^ now extant, but one which vtU be the most authorita- 
tative statement on many topics for many a year to come. 

E. K 


Pbactical Otology, Rhinology and Labyngology. By Adam Edwabd 
ScHLANSBR, M.D., Colonel, Medical Corps, United States Army; Chief of 
the Eye, Ear, Nose and Throat Service, Letterman General Hospital, San 
Francisco, etc. Pp. 315; 81 illustrations. Philadelphia: Lea & Febiger, 
1938. Price, S4.50. 

_ Wkitten primarily as a text for Army medical officers, this book omits 

historical data, anatomj^, physiology and detailed i.i...;. -pjjg 

purpose of the author was to present material wh: •. the 

rational treatment of those complaints which are of routine occurrence in 
otolarjmgologic practice. In covering the entire field of otorhinolarjmgol- 
og}’’ in 315 pages with the inclusion of plastic surgery, bronchoscopy and 
mastoid smgery, the author has succeeded in condensing his material to 
an irreducible minimum. The volume vtII serve admirabl}' as a reference 
work for those seeking clinical facts, but because of the necessity for brevity 
the discussion is often inadequate for the beginner and too elementarj'^ for 
the ejqjerienced rhinologist. The author has succeeded in presenting his 
material well and has accomplished the objectives which he has set for this 
volume. Tlie illustrations are well selected to amplif 3 ’' the tex-t. 


The Biological Standardisation of the Vitamins. By ILatharine H. 
Coward, D.Sc., Reader in Biochemistry, University of London; Head 
of the Nutrition Department, Pharmaceutical Society of Great Britain. 
Pp. 227; 44 figures and 29 tables. Baltimore: WiUiam Wood & Co., 
1938. Price, 84.50. 

As the title implies, the methods for standardization of \dtamins discuped 
in this book are, for the most part, confined to procedures based on animal 
experimentation. The treatise is dhdded into two main parts and two 
appendices. In the first part (7 chapters— 148 pages) are discussed the 
methods for the standardization of x-itamins A, B,, C and D. Also included 
in this part is a chapter on principles of biochemical methods, one on the 
choice and care of laboratorj’- animals and finallj^ a discussion on the inter- 
dependence of the x-itamins. The need for the use of a standard of reference 
is stressed throughout. 

In Part II (63 pages) 5 chapters are devoted to methods of statistical 
anatyses and waj'S of determining the accuracj^ of each of the methods 
discussed in Part I. Appendix I is the report of the Second Conference on 
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Vitamin Standardization held in London in 1934. Appendix II is a series 
of tables giving the vitamin content (international units per gram) of 
various foods. 

Throughout the monograph the author has dra^vn freely from her own 
vast experience in not only developing new methods but in critically evalu- 
ating methods developed by others. For those working in the field of 
vitamin standardization this publication can well become a handbook not 
oifiy as a guide in conducting the experimental procedures but also in 
carefully and accurately interpreting and analyzing the results obtained. 


The Pharmacological Shock Treatment of Schizophrenia. By Dr. 
Manfred Sakel. With a Foreword by Prof. Otto Potzl, Chief of 
the University Clinic for Neurology and Psychiatry of Vienna, Austria. 
Authorized translation by Joseph Wortis, M.D., Research Fellow at 
the Bellevue Psychiatric Hospital of New York, and in Psychiatry at 
New York University Medical College. Pp. 136; illustrated. Revised 
English edition. New York: Nervous and Mental Disease Pubhshing 
Company, 1938. Price, $2.75. 

In 1930, G. Muller reported improvement in schizophrenics after epileptic 
seizures. In 1933, while using insuUn to relieve withdrawal symptoms in 
drug addicts, the author observed that the periods of excitement in addicts 
and schizophrenics were similar; however, insulin had been used previously 
in the psychoses. In 1933, Meduna was producing camphor convulsions 
in guinea-pigs and, in 1935, reported success in the convulsant treatment 
of schizophrenics. Meduna now sponsors the commlsant treatment through 
intravenous injections of metrazol (caldiazol, the foreign term), a method 
that is less expensive and less difficult to apply. It is a question which 
method, insulin hypoglycemic comatose shock or metrazol convulsant 
shock, wiU prove the more successful. 

Treatment with hypoglycemic shock should only be attempted by a 
trained physician, and in a well-equipped hospital; the author’s equipment 
includes 19 separate items. The insuhn method is considered in four phases : 
At first, daily doses of insuhn are injected intramuscularly and minor men- 
tal changes may be noted. When severe hypoglycemic shock occurs— 
coma or epileptic attack— the second phase is entered upon. In the third 
phase, “rest-days” may be advisable. In the final or polarization phase, 
lasting only 5 or 8 days, but a small amount of insulin is administered. 
Some patients recover, some improve though they may relapse, and others 
are uninfluenced. Those treated soon after onset are the most hopeful, 
but improvement has been recorded after years’ standing. While definite 
statistical data must await the future, nothing so stimulating has occurred 
in psychiatry since the induction of malaria in paresis, which also originated 
in Vienna. N. Y. 


The Fight for Life. By Paul de Kruif. Pp, 342. New York: Har- 

court. Brace & Co., 1938. Price, $3.00. 

Those who object, as I do, to the unnecessarily lurid and inaccurate 
style of some of our dramatizers of medical science must nevertheless 
recognize the valuable sendee that the}’- render in making the general public 
better acquainted with and more sjunpathetic to the methods and achieve- 
ments of science. As his pubUshers state, de Kruif ’s “basic achievement 
to date has been to shorten the tragic — if not criminal — time lag between 
scientific discovery and the popular understanding that puts science to 
work.” But any one who -vndtes as well as the author surely does not have 
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to bolster his narrative with improbable profanitj’- and exaggerated bitter- 
ness in order to make it “grip” and “thrill.” As to the graver charge of 
inaccuracy that is often made against this tj-pe of book, I have read this 
one with this point in mind and am glad to say that, granting the limitations 
of an ordinar}’' reader who has not attempted to check up on questionable 
assertions, I have detected no inaccuracies of importance (except for the 
contradictor}’’ statements on pages 127 and 133). 

The book is based on articles that have appeared in recent years in The 
Country Gentleman, grouped in 4 major subjects, subdimded in 14 chapters. 
The first 6 deal with aspects of the campaign to lower infant and maternal 
mortality. Vmd pictures are painted of recent achievements, only too fre- 
quently to be balked by lack of sufficient funds to permit individuals, hospitals 
or health servdces to appty the discoveries made in a wa}’ that w’ill produce 
maximum benefit for the pubhc. The 4 chapters of Part 2 deal in similar 
style with poliomjmlitis; Part 3 with tuberculosis; and Part 4 with sj’philis, 
■with a final chapter on sulphanilamide. Throughout runs the vein of the 
crippling insufficiency of funds, so that one should not be surprised to see the 
thesis emerge in the “Coda” that this is a fight to be waged b}-^ the whole 
people through their senmuts, the Public Health Serrice. Thus far the 
standpoint is at least debatable, though many would shudder at the results of 
abandoning all private initiative, and would question the staggering costs to 
an already financiall}’’ embarrassed government. However, who can accept, 
if taken literally, the credo that follows: “The relief of suffering and the 
prevention of dj'ing cannot be best senmd, for all, so long as there remains 
any money consideration between the people and the fighters for their 
lives. This reporter believes that all considerations of private profit are 
not only wasteful but infamous if the}' frustrate the fight for life, if they 
deny the right of one human being: to live.” The first sentence demands 
the thought Honi soil qui mal y pense, w'hile the second suggests the lawyer’s 
question, “Have you stopped beating your wife?” E. K. 


A Stkopsis of the Dl\gxosis op the Acute Surgicau Diseases of the 

Abdojeex. By Johx A. Harbt, B.Sc., M.D., F.A.C.S., El Paso, Te.xas. 

Pp. 345; 92 illustrations. St. Louis: "rhe C. V. Mosby Company, 1938. 

Price, S4.50. 

The author has vety successfully attempted a s}’nopsis of the diagnosis 
of acute abdominal diseases and has covered in his book a 'wide variet}' of 
lesions. After some general chapters on anatomy, general history-tal^g 
and physical examination he describes in turn the diagnosis of various 
traumatic and acute intra-abdominal lesions. His descriptions are brief 
and to tlie point, taking up in order the etiolog}', the histor}', the physical 
examination and various signs which are helpful in making the diagnosis. 
He describes the signs and s}Tnptoms and then gives a very complete dis- 
cussion of the differential diagnosis. After discussing the acute smgical 
lesions of the abdomen the author has progressed to various chronic diseases 
of the abdomen and retroperitoneal lesions. 

The subject matter is in general excellent, but the author devotes much 
space to signs which are unimportant and he often omits the discussion 
of the detaUs of the disease which might be helpful. For example, in dis- 
cussing the laborator}' aids in diagnosing acute pancreatitis he mentions 
Elman’s test for blood amylase as reliable and dependable but does not tell 
how this test is performed. The book would be more valuable if many of 
the signs were omitted and more details of the important diagnostic pro- 
cediHes were given. The text is well illustrated with line drawings. 

On the whole the author has written a ver}' useful book. It is published 
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in pocket size and is well indexed for easj’’ reference. It should prove to 
be very useful as an easy reference for younger physicians and surgeons 
and would be a worth-while addition to the library of physicians who have 
to deal with acute abdominal diseases. L, F. 


MANAGBaiENT OP THE SiCK InFANT AND ChILD. By LaNGLBY PoRTER, 
B.S., M.D., M.R.C.S. (Eng.), L.R.C.P. (Bond.), Dean, University of 
Cahfornia Medical School, and Professor of Medicine, etc., and William 
E. Carter, M.D., Director, University of California Hospital Out- 
Patient Department, etc. Pp. 874; 94 ^lustrations. Fifth rewsed edi- 
tion. St. Louis: The C. V. Mosby Company, 1938. Price, SIO.OO. 
This fifth edition of Porter and Carter’s “Management” has been 
extensively revised and somewhat enlarged, since new material has been 
introduced into it. Especially has this enlargement been made in the 
treatment of the conditions seen in older children. Part I is devoted to 
well-condensed discussions of such general conditions as vomiting, fever, 
convulsions, etc. Part II is given to adequate treatment of diseases, though 
not in the typical manner of the usual textbook. Part III, that portion 
of the book which really follows the title, covers the management of every 
reasonably possible pediatric disease. This has alwaj^s been a valuable 
and reliable source of information to hospital residents and the practising 
physician. It should be especially useful to the man practising general 
medicine who is seeking up-to-date information about pediatric treatment. 

E. T., Jr, 


A History of Women in Medicintg. From the Earliest Times to the 
Beginning of the Nineteenth Century. By ICate Campbell Htird- 
Mead, M.D. Pp. 669; illustrated. Haddam, Conn,: The Haddam 
Press, 1938, Price, 86.00. 

Like so many worth-while medical projects of the past generation, this 
work was inspired by Osier and the group at Johns Hopkins interested in 
the history of medicine. For more than 40 years, but especially after 
giving up her Connecticut practice in 1925, the author has pursued her 
subject by personal interview and correspondence and study of original 
documents in the great libraries of this countr}-^ and Europe. The present 
volume is the first fruit, carrying the narrative from the earhest times to the 
beginning of the. 19th centurjr It is hoped that the storj’’ will be completed 
in a second volume. 

The 10 chapters follow a chronologic order. The part played by women 
in primitive medicine, among the Egj’^ptians, Hebrews, Greeks, Romans, 
carries us in the first chapter of 70 pages to the 2d century a.d. After a 
chapter on the early Middle Ages and one on Trotula and the School of 
Salernum, there is one chapter devoted to each century. We see the earliest 
known representation of a woman physician (3000 b.c.)— a priestess, to be 
sure; women phj’-sicians of the early Christian era; the role of the house- 
wife and the noblewoman, and of nuns and midwives, in the treatment of 
the sick through tlie centuries; women teaching anatomy (the prosector in 
the famous Mundinus frontispiece is_ a woman); women operating and 
assisting in operations; and famous individual medical women too numerous 
to mention. Inclusion <of an adequate background swells the picture to a 
fairly complete histor}’- for the general reader. 

The narrative is well documented, the illustrations good— -illustrative 
and well executed— and the format pleasing, without being la\'ish. 

This important work, an industrious and competent study of a formidable 
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subject that has hitherto^ beeu comparatively neglected, wiU be of interest 
to all those concerned with the history of medicine, will be of value as a 
reference book, and should be oivned b}"- intelligent women who have enough 
pride in their sex to wish to be familiar with some of its accomplishments. 

E. K. 


A Text>-book op Pathologt. An Introduction to Medicine. By Wil- 
liam Botd, M.D., LL.D., M.R.C.P. (Edin.), F.R.C.P. (Lond.), Dipl. 
PsTCH., F.R.S.C., Professor of Pathology and Bacteriology in the Uni- 
versity of Toronto, Toronto; formerly Professor of Pathology in the 
University of Manitoba, Winnipeg. Pp. 1064; 459 illustrations and 
16 colored plates. Third edition, thoroughly reidsed. Philadelphia: 
Lea & Febiger, 1938. Price, $10.00. 

In the third edition of this popular text there is a thorough revision of 
the contents with an added wealth of new material. The latter includes 
tuberculosis of the stomach, l 3 Tnphadenoid goiter, uteroplacental apoplejQ’’, 
plasma-cell mastitis, Brenner’s tiunor, dermatomyositis, regional ileitis, 
meconium deus, adenoma of bronchus, congenital arteriovenous fistula 
and adenolymphoma of salivary glands. 

Appreciating the difficultj'^ of correctly describing the gross appearance 
of organs, the author.has included a descriptive outline of each organ in a 
state of health. This new feature should add considerably to the value 
of the book for the student of pathology. 

The generous discussion of mrus diseases has been rewritten and the 
virus diseases of the central nervmus system have been grouped together. 

The book is rich in illustrations and each chapter is followed by a list of 
carefully selected references for additional reading. 

The third edition should onl}'’ further increase the well-merited popularity 
this textbook has won for itself in its first and second editions. D. C. 


Embryonic Development and Induction. By Hans Speman, Professor 

Emeritus of Zoology, University of Freiburg im Breisgau. Pp. 401; 

192 illustrations. New Haven: Yale University Press, 1938. Price, 

85.00. 

This is the VTitten version of the latest series of lectures delivered at 
Yale University on the SUliman Foundation. The subject matter is the 
phj'siology of development, as studied by special experimental methods. 
The particular questions considered are whether the larger partial processes 
of development are connected among themselves, whether one causes and 
conditions the others or whether they proceed side bj' side, independent 
of each other. _ Two main experimental procedures have been used— isola- 
tion of a portion of the organism, the independent development of which 
is then followed, and transplantation of small portions to other regions of 
the embrjm, where the transplants develop in a new environment. An 
important technical aid is the tytal staining of small parts of the living 
embrj’o with a harmless stain, such as Nile blue or neutral red. The color, 
applied bj’’ a minute piece of dyed agar laid upon the part, remains in the 
cells for manj' daj^s. Bj-- tliis means the derivatives of small areas are 
followed through their fmther development, and the loci of futere organs 
can be seen in the earty gastrula. The isolation experiments include the 
separation of the first blastomeres, the isolation of cell fragments and the 
dmsion into parts of verj’^ earty stages of the embryo, as first carried out by 
Roux and Driesch. 

The book represents the author’s life work, and in it are illustrated 
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many of the concepts of experimental embryology which he has originated 
or added to, such as organizers, centers of organization, regulation, potency 
and determination. He cannot persuade himself that the gradient theory, 
in the sense of Child, applies to the early development of the amphibian egg. 

W. A. 


Data on the Growth of Public School Children. (From the Materials 
of the Harvard Growth Study.) By Walter F. Dearborn, Professor of 
Education and Director of the Psycho-Educational Clinic, Graduate 
School of Education, Harvard University, John W. M. Rothney, In- 
structor in Education and Research Associate at the Psycho-Educational 
Clinic, Graduate School of Education, Harvard University, and Frank 
K. Shuttleworth, Assistant Professor of Education, Department of 
Education, and Research Associate, Institute of Human Relations, Yale 
University. Vol. HI, No. 1 (Serial No. 14). Pp. 136. Price, $1.00. 
A Handbook of Methods for the Study op Adolescent Children. By 
William Walter Greulich, Ph.D., Harry G. Day, Sc.D., Sander E. 
Lachman, M.D., John B. Wolfe, Ph.D., Frank K. Shuttleworth, 
Ph.D. Vol. Ill, No. 2 (Serial No. 15). Pp. 406; 30 illustrations. 
Price, $2.25. 

The Adolescent Period. A Graphic and Pictorial Atlas. By Frank K. 
Shuttleworth, Institute of Human Relations, Yale University. Vol. 
Ill, No. 3 (Serial No. 16). Pp. 246; 458 illustrations. Price, $2.00. 
Monographs of the Society for Research in Child Development. Wash- 
ington, D. C.: Society for Research in Child Development, National 
Research Council, 1938. 

This volume (No. 1) represents the detailed protocols of a series of 11 or 
more annual physical and mental measurements of 747 boys and 806 girls. 
The methods used in these examinations and an annotated bibliography of 
the Harvard Growth Studies is included. 

No. 2 is a very useful handbook. It contains a mine of new and revised 
information on many aspects of the physical structure and function of the 
adolescent. It considers such subjects as metabolism, circulation, respira- 
tion, posture, blood, urine, skin,_ bones, puberty, sexual behavior, intelli- 
gence, special interests and abilities and a large number of other body 
properties. These are briefly stated and leading references mentioned. 
This monograph will be a useful aid to physicians and educators dealing 
with the adolescent boy or girl. 

No. 3, a companion volume to No. 2 of this series, consists entirely of 
annotated charts and photographs on such subjects as growth, metabolism, 
sexual maturation, health, intelligence, education, interests and attitudes, 
behavior problems, sexual adjustments and occupational adjustments. In 
graphic form, its information is easily and quicUy referred to, and has a 
good index. It is also a very useful handbook for ready reference for the 
teacher or physician at a secondary school. J. S. 


The Doctrine of Signatures. A Defense of Theory in Medicine. Bj- 
Scott Buchanan. Pp. 201. New York: Harcourt, Brace & Company, 
1938. Price, $2.75. 

This discourse, bj"- one who has been concerned vdth pliilosophj' for 
many years and -with medicine for 2 years, wall prove to be be3mnd the 
S3Tnpathetic understanding of some readers. The realm of medicine has 
undergone immense expansion. As an instance: former^, mental diseases 
occupied but small space; toda3’-, in addition, ps3'chiatr3' includes mental 
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hygiene, psj'choanalysis, the psychoneuroses, child guidance, together with 
some understanding of criminolog 3 ''. Though knowledge of the greatest 
importance has been revealed through accident, such “luck” cannot be 
relied upon to provide advancement, so that theories must precede the 
establishment of most facts. But with such an array of work before us, 
little time remains for theorizing. 

The author believes cooperation between practical medical men and 
philosophers competent to theorize would supply the answer, and offers a 
plan. Buttressing his contentions udth the dogmas of such philosophers 
as Galen, Plato and Hippocrates, some of the proposals are as follows: 
“A critical evaluation of the sciences upon which the medical arts depend 
unth special attention to their past uses and their possible future relevance 
to an integrated science of physic;” “A digest of current working h5T3oth- 
eses, instruments, and techniques in medical research and-practice;” “A 
study of measurement in science, numerical and non-numerical;” “A study 
of medical casuistry, epidemics, preventive medicine, creative medicine, 
and the proposed agencies for the medical control of society and the social 
control of medicine;” “A study of the possibilities of a permanent board 
for the continuous criticism and codification of medical knowledge.” Does 
this ambitious program of the philosopher hold the answer to some of the 
grave problems confronting the medical profession? - N. Y. 


The Pithitaby Glanb. An Investigation of the Most Recent Advances. 
The Proceedings of the Association, New York, December 28th and 29th, 
1936. (Association for Research in Nervous and Mental Disease, Vol. 
XVII of a Series of Research Publications). Editorial Board: Walter 
Timme, Angus M. Frantz and Clarence C. Hare. Pp. 764; 160 
illustrations, 6 plates and 53 tables. Baltimore: The . Williams & 
Wilkins Companj'-, 1938. Price, $10.00. 

This is an excellent collection of papers b}’’ those (46 authors UTiting 42 
chapters) who are actively working on the anatomy, phj'’siology, and clinical 
disorders of the pituitarj". By far the largest number of papers deal with 
experimental investigations and with theoretical, rather than clinical, aspects. 

This mode of presenting recent work on the pituitarj'-, by numerous 
authors, seems a particularly desirable one. Too many boofe on endocrinol- 
ogy are biased by a single author’s interpretation of the literature covering 
aspects of the problems beyond the sphere of the author’s personal inves- 
tigations. But in this sjonposium, the present status of the pituitary is 
more fairly represented by the differing opinions and mterpretations be- 
tween the various authors who are discussing only the fields of their special 
interests. 

A few of the clinical papers have faults common to clinical endocrinology. 
On the whole, however, it is a very interesting volume for, those who want 
to examine critically the evidence upon which present conceptions of pitui- 
taiy plij^siologj’- are based. I. Z. 

The Construction of Vulcanite Applicators for Applying Radhm 
TO Lesions of the Buccal Camty, Lips, Orbit and Antruji. By 
Desmond Greer Walker, M.A., M. Dent. Sc., AI.B., B.Ch., Assistant 
Dental Surgeon to the Royal Dental Hospital; Dental, Registrar at the 
Middlesex Hospital, etc. Foreword by W. Warutck James, O.B.E., 
F.R.C.S., L.D.S. Pp. 61; 2 illustrations and 22 plates. London: John 
Murray for the Middlesex Hospital Press, 1938. Price, 5/-. 

This monograph is the result of several years of experience gained in 
the construction of appliances to be used for topical applications of radium 
from the Radium Department of the Middlesex Hospital. The first por- 
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tion of the book concerns itself with a brief discussion of the more elementary- 
aspects of radium physics. Since the monograph was apparently mitten 
for dental surgeons, this discussion helps considerably to crystallize the 
problems pertaining to surface radiation therapy. The remaining portion 
of the book deals with the construction of vulcanite applicators. The 
author prefers the term “vulcanite applicator” to the term “dental appli- 
cator” because the former term implies the material from which the appli- 
cators are made and does not suggest that their use is limited to lesions 
within the mouth. The author discusses in detail the various methods 
for obtaining impressions of lesions. He also discusses fully the question 
of impression material to be used for different lesions. Each step in the 
actual construction of the vulcanite applicators is carefully considered, 
described, and clearly illustrated. The discussions included in this mono- 
graph are not limited to the dental applicators. It also includes data, 
-photographs, and directions for the construction of vulcanite applicators 
for lesions of the lips, orbit and antrum. P. H, 


NEW BOOKS. 

Meningiomas. Their Classification, Regional Behaviour, Life History, and 
Surgical End Results. By Harvet Cushing, M.D., Sometime Associate 
Professor of Surgery, Johns Hopkins University; Moseley Professor of 
Surgery, Harvard University, and Surgeon-in-Chief, Peter Bent Brigham 
Hospital, Boston, etc. With the Collaboration of Louise Eisenhardt, 
M.D., Assistant Professor of Pathology, Yale University, School of Medi- 
cine; Formerly Associate in Surgery, Peter Bent Brigham Hospital, 
Boston. Pp. 785; 685 illustrations. Springfield, 111.: Charles C Thomas, 
1938. Price, 815.00. 

Biochemistry for Medical, Dental and College Students. By Benjaaiin Har- 
row, Ph.D., Chemistry Department, City College, College of the City 
of New York. Pp. 383; 52 illustrations. Philadelphia: W. B. Saunders 
Company, 1938. Price, 83.75. 

Die Lehre von der Vitalfdrbung. By Prof. Dr. K. Kiyono, Direktor des 
Pathologischen Institutes der Kaiserl. Universitaet, Kyoto, Prof. Dr. 
S. SuGiYAMA, Pathologisches Institut der Medizinischen Fakultaet, 
EAnazawa, and Doz. Dr. S. Amano, Pathologisches Institut der Kaiserl. 
Universitaet, Kyoto. Pp. 577. Kyoto, Japan, 1938. 

The New International Clinics, Vol. 3, Nexo Series 1 {old 4Sth), 1938. Edited 
by George Morris Piersol, M.D., Professor of Medicine, Graduate 
School of Medicine, University of Pennsylvania, Philadelphia. Pp. 341 ; 
illustrated. Philadelphia: J. B. Lippincott Co., 1938. 

A symposium of four articles on sulphanilamide is combined in this volume 
with a score or more of original contributions, six clinics and a review of pyelitis 
in pregnancy. 

Laboratory Manual of Hematologic Technic. Including Interpretations. By 
Regena Cook Beck, M.A., M.D., Formerly Instructor in Pathology and 
Bacteriology at George Washington University Medical School; Head of 
the Department of Bacteriology, William and Mary College Extension, 
etc. With a Foreword bj”- Frank W. Konzeliiann, M.D., Professor of 
Clinical Pathologj’-, Temple University, Philadelphia. Pp. 389; 79 illus- 
trations. Philadelphia: W. B. Saunders Company, 1938. Price, -84.00. 

Handbook of Histological and Cytological Technique. B}-- R. R. Bensley 
and S. H. Bensley, Department of Anatomy, The University of Chicago. 
Pp. 165. Chicago: The University of Chicago Press, 1938. Price, -82.00. 
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The Chemistry of the Amino Adds and Proteins. Edited by Carl L. A. 
Schmidt, M.S., Ph.D., Professor of Biochemistry, University of Cali- 
fornia. Pp. 1031; 259 illustrations and 144 tables. Sprin^eld, 111.: 
Charles C Thomas, 1938. Price, S7.50. 

Practical Microbiology and Public Health. For Students of Medicine, Pub- 
lic Health, and General Bacteriology. By William Barnard Sharp, 
S.M., M.D., Ph.D., Professor of Bacteriology and Preventive Medicine 
in the Medical Department of the University of Texas; Visiting Bacteri- 
ologist of John Sealy Hospital, Galveston, etc. Pp. 492; 125 illustrations. 
St. Louis: The C. V. Mosby Company, 1938. Price, $4.50. 

The Etiology of Trachoma. By Louis A. Julianelle, Chairman of the 
Trachoma Commission, Washington University, St. Louis. Pp. 248; 
10 plates (3 in color). New York: The Commonwealth Fund, 1938. 
Price, $3.25. 

Essentials of Pathology. By Lawrence W. Smith, M.D., Professor of 
Pathology, Temple University School of Medicine; Formerly Assistant 
Professor of Pathology, Harvard Medical College; and Associate Profes- 
sor of Pathology, Cornell University Medical School; and Edwin S. 
Gault, M.D., Associate Professor of Pathology, Temple University 
School of Medicine. With a Foreword by James Ewing, M.D., Memor- 
ial Hospital, New York City. Pp. 886; 679 illustrations (160 plates, 
many in colors.) New York: D. Appleton-Century Company, Inc., 
1938. Price, $9.00. 

Causes of Crime. Biological Theories in the United States 1800-1915. 
By Arthur E. Fink, Department of Sociology, University of Penn- 
sylvania. Pp. 309. Philadelphia: University of Pennsylvania Press, 
1938. Price, $3.00. 

Die Ernahrung der olympischen Kampfer in Vergangenhdt und Gegenwart- 
By Adolf Bickel, Professor der Pathologischen Physiologie an der 
Friedrick-Wilhelms-Universitat Berlin. Pp. 36; 2 illustrations. Berlin: 
Deutsche Verlagsgesellschaft M.B.H., 1938. Price, Rm. 1. 

A Historical Chronology of Tuberculosis. By Richard M. Burk, M.D., 
State Veterans’ Hospital, Sulphur, Oklahoma. Pp. 84; 1 large graph. 
Springfield, 111.: Charles C Thomas, 1938. Price, $1.50. 

NEW EDITIONS. 

The Form and Functions of the Central Nervous System. An Introduction 
to the Study of Nervous Diseases. By Frederick Tilnev, M.D., Ph.D., 
Director Emeritus, Neurological Institute, New York, and Heihiy 
Alsop Riley, M.D., Director and Attending Neurologist, West Service, 
Neurological Institute; Professor of Neurology and Neuroanatomy, 
Columbia University, College of Physicians and Surgeons, New York. 
Foreword by the Late George S. Huntington, Sc.D., M.D. Pp. 851; 
600 illustrations. Third edition. New York: Paul B. Hoeber, Inc., 
1938. Price, $10.00. 

Sxtrgical Pathology. By William Boyd, M.D., LL.D., M.R.C.P. (Edin.), 
F.R.C.P. (Lond.), Dipl. Psych., F.R.S.C., Professor of Pathologj^ 
University of Toronto. Pp. 886; 476 illustrations and 15 colored plates. 
Fourth edition, thoroughly reidsed. Philadelphia: W. B. Saunders 
Companj'^, 1938. Price, $10.00. 

The Neiv-bom Infant. A Manual of Obstetrical Pediatrics. By Emerson 
L. Stone, M.D., Associate Clinical Professor of Obstetrics and Gjmecol- 
ogj'. School of Medicine, Yale University; Attending Obstetrician and 
Gynecologist to the New Haven Hospital. Pp. 291. Second edition, 
thoroughly reidsed. Philadelphia: Lea & Febiger, 1938. Price, $3.00. 
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CERTAIN BIOLOGIC ACTION AND THERAPEUTIC EFFECTS OF 
MORPHINE AND OF RELATED COMPOUNDS. 

Morphine is one of the most useful drugs. In China, the use of 
opium dates back as far as the recognition of cholera there. The stalk 
of the poppy plant is mentioned as an ingredient of an Egyptian pre- 
scription in the Papyrus-Ebers.® The juice of the poppy was certainly 
an effective remedy in the hands of physicians of ancient Greece. 
Pliny was probably the first to use the word “opium.”^'’ During the 
centuries immediately following, some progress was made in the effec- 
tive use of opium preparations. The first milestone in this field, how- 
ever, is the contributions of the young German pharmaceutical appren- 
tice, Sertiirner, who in a series of reports published between 1805 and 
1817 described the isolation and certain chemical and pharmacologic 
characteristics of morphine.^® Thereafter, as a result of the develop- 
ment of organic chemistry, experimental pharmacology and clinical 
medicine, valuable information was acquired concerning the chemistry 
and the biologic action of morphine and of some related compounds. 
In recent years, after a period of relative stagnation, interest in this 
field has been renewed. An analysis of some of the new contributions 
is of significance to physicians, not only because they are of practical 
value, but also because they constitute an example of the way in which 
knowledge often progresses in biologic sciences, including clinical 
medicine. 

Chemical and pharmacologic contributions of recent years demon- 
strate that chemotherapy, in spite of skepticism on the part of some, 
has yielded a number of useful therapeutic agents. The work accom- 
plished in the field of the alkaloids of the morphine derivatives serves 
as an example of the usefulness of such chemotherapeutic investigations 
in medicine. This may be added to other recent important chemothera- 
peutic advances, such as the discovery of the sulphanilamide group 
in the treatment of bacterial and other infections, of carbasone in 
amebiasis, of carbon tetrachloride, tetrachlorethylene and hexylresor- 
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cinol groups as anthelmintics, of the barbituric acid derivatives with 
varying persistence of action and side effects, of substances related to 
epinephrine and ephedrine vdth different peripheral and central actions, 
of the physostigmine group mth good therapeutic effects on the smooth 
and striated muscles, of the cocaine group as local anesthetics, of various 
gases as general anesthetics, and of several other useful drugs. 

The main efforts in the study of alkaloids of the morphine group 
may be divided into (1) the preparation of new compounds through 
systematic alteration of the chemical structure of the morphine and 
codeine molecules, with the primary purpose of obtaining drugs having 
one or more of the specific thcrapmtic effects of morphine but without 
its side effects; and (2) further pharmacologiq studies of morphine and 
other alkaloids of opium in order to elucidate problems unsolved in the 
past. 

I. Some of the New Morphine Derivatives. The purposeful altera- 
tion of the morphine and the codeine molecule is a relatively simple 
procedure. The primarj' hindrance to progress lies in the fact that the 
biologic and therapeutic assay of each compound prepared by the 
chemist is laborious and difficult. 

Prom the study of the alkaloids of opium, such as morphine, narco- 
tine, papaverine, codeine, narceine and thebaine we have known for 
some time that a relatively slight change in the chemical composition 
may alter significantly the pharmacologic action and therapeutic 
effects. Among the numerous new alkaloids wnth possible therapeutic 
effects dilmidid and dicodid have been studied rather extensively, both 
in animals and in man. DUatidid is an isomer of morphine, dihydro- 
vwrphinonc, while dicodid is an isomer of codeine, dihydrocodcinonc: 
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Dilaudid has been used in Germany since 1926 and in this country 
since 1932. Its biologic properties, including its analgesic and respira- 
tory action, are quite similar to those of morphine. It has been claimed, 
however, that it exerts less effect on the gastro-intestinal canal than 
morphine. Nausea and vomiting are less often observed and constipa- 
tion is less severe. An analysis of the literature by Eddy indicates that 
doses smaller than those of morphine are clinically more effective but 
also more toxic.^® The ratio between effective doses of morphine and 
of dilaudid for the production of desirable therapeutic effects differs 
very little from that between their toxic doses. While tolerance to 
dilaudid develops less easily than tolerance to morphine, nevertheless 
addiction has been reported. In his review Eddy expressed the opinion 
that, although the clinical reports are on the whole favorable, final 
evidence concerning addiction to dilaudid is still lacking. In using 
dilaudid one should remember that it is a potent morphine derivative. 
As a substitute for morphine, its use, as has been pointed out,-^ is par- 
ticularly indicated in the presence of pain in patients with neoplastic 
diseases, in cases of obstinate cough, in pulmonary tuberculosis and in 
coronary disease. It can be administered orally, rectally, subcutane- 
ously or intravenously. Following oral administration it is absorbed 
rather rapidly and the duration of the action is about 3 hours, which is 
less than that of morphine. When applied in suppositories its absorp- 
tion is slower and hence its effect is more lasting. The average thera- 
peutic dose is from 2 to 2.5 mg. (-jV to grain). Factors (pain, anemia, 
and so forth) which influence the effective dosage of morphine also influ- 
ence that of dilaudid. The manifestations and treatment of dilaudid 
intoxication are essentially identical Avith those of morphine intoxica- 
tion. It has been stated ; “While dilaudid offers some advantages over 
morphine under special indications, the optimistic expectation and 
careless use that followed its earlier clinical trial are not justified. 

The pharmacologic and therapeutic properties of dicodid {dihydro- 
codeinone) have been summarized by Sametinger.'® As judged from ob- 
servation on animal and on man, in its action dicodid stands between 
codeine and morphine. Its respiratory depressant and sedative effects 
are claimed to be more marked than those of morphine; its narcotic and 
analgesic effects are less. In man it produces euphoria. Dicodid, in 
contrast to morphine, does not cause constipation. Side effects, such 
as nausea, vomiting and excitement, may develop even after an average- 
sized dose. The tendency to addiction after its prolonged use is less 
than after morphine, but addiction does occur. It is less severe, how- 
ever, than that following morphine, and hence can be treated more 
effectively. Sametinger describes two instances of addiction as a result 
of which the patients broke into the medicine closet of the hospital 
ward. Addicts have used daily from 20 to 25 tablets of 10 mg. grain) 
each. The average therapeutic dose of dicodid is 5 mg., which is equiv- 
alent to about 30 mg. of codeine. For oral use a 5 (-jV grain) or 10 mg. 
(g grain) tablet of the bitartrate salt is administered. A single oral 
dose of 20 mg. (3 grain) should never be exceeded. The dose is usually 
repeated 2 or 3 times daily. When used subcutaneously, 7 or 15 mg. of 
the hydrochloride are administered from 1 to 3 times in 24 hours. The 
average dose for children under 1 year of age is 1 mg. Qn grain), and 
for children above this age 2 mg. (3^ grain). 
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Sametinger'® has analyzed the toxic reactions of dicodid on the basis 
of 30 cases. Mental confusion may develop even after an average 
therapeutic dose. Excitement may occur, particularly in women and 
in children. In more severe intoxication deep sleep may last as long 
as 3 days. One fatality occurred in a 2-year-old child who received 
5 mg. (xV grain), i. e., 5 times the single dose for children. A 4-j>'ear-old 
child suffered from circulatory collapse after receiving 3.7 mg. grain). 
The analysis of the cases indicates a wide variation in individual sus- 
ceptibility. It is worth pointing out that in 6 men no toxic manifes- 
tations occurred even after doses as high as 200 mg. (3 grains). 

Schiirch and Brunner^^ report on the therapeutic effects of dihydro- 
dcsoxymorphine D as observed in 900 surgical cases. This substance, 
according to these observers, has a rapid analgesic but a slight narcotic 
effect. The height of action was reached within 10 or 15 minutes, 
which is sooner than with morphine. Its sedative effect is claimed to 
be better than that of morphine. It is claimed also that unpleasant 
side effects referable to the gastro-intestinal canal and to the bladder 
are less pronounced than with morphine. Addiction, when it developed, 
was manifested in slight craving. This substance was used in combina- 
tion vdth atropine in premedication for surgical anesthesia, and was found 
useful in the relief of pain in the daytime, when sleep is not desirable. 
Caution is ad\ised in its use in cases with head injuries. For surgical 
premedication the usual dosage was 2 mg. grain), injected subcutane- 
ously. Depending on the severity of pain its effect lasted from 30 minutes 
to 6 hours, with an average of 2 or 3 hours. In cases ■ndth severe pain 
such a dose was repeated as often as 8 times in 24 hours. (The therapeutic 
usefulness of this preparation cannot be considered established as j^et, in 
the opinion of the witer of this re^dew.) 

Various effects of dilaudid have been compared with those of morphine, 
heroine and codeine by Seevers and his associates. Tatum, Seevers and 
Collins*® have demonstrated that a condition closely portraying human 
addiction could be arrived at in the monkey (Macaca inulatta). The 
superiority of the monkey to other laboratory animals as a test object 
for the study of addiction has been confirmed by a number of observers. 
More recently Seevers'*® has again demonstrated the superiority of the 
monkey for the comparative study of addiction to the opium deriva- 
tives. He has concluded that the rapid metliod of addiction in monkeys 
is satisfactory for the determination of the relative addictive poten- 
tialities of a series of opium derivatives, although this test does not give 
quite so clear a differentiation as that following a more prolonged period 
of poisoning, such as occurs in the human addict. 

Using the monkey as an experimental animal Seevers'*^ compared 
the tendency to addiction to dilaudid with that to morphine, heroine 
and codeine. In monkeys, the signs of withdrawal with dilaudid were 
less severe than vdth morphine ■when the two drugs were used in a 
ratio of dosage of 1 to 5, as commonly used in the clinic. The signs of 
withdrawal were most severe with heroine and morphine. The con- 
%'nlsant action of codeine in the monkey prevented the attainment of 
doses which were comparable to those of the other derivatives. Since 
tlie lethal dose of dilaudid for the monkey was not determined, the 
study does not serve for a comparison of these drugs in relation tg 
tolerance or to an elevation of the lethal dose. 
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Seevers emphasizes the fact that all the opiates studied are poten- 
tially capable of producing addiction provided a large enough dose is 
maintained over a long period of time. ,“It would be incorrect to speak 
in terms of addiction, or no addiction, as regards the action of any of the 
opiates known at the present time.” He questions whether a deriva- 
tive of morphine will ever be found which lacks all the undesirable 
qualities of morphine. He believes that the evidence so far indicates 
that narcosis or subjective depression involves an action upon a different 
mechanism than that responsible for the production of analgesia. The 
group of cells which is concerned in the narcosis of the drug is, in See- 
vers’ opinion, also responsible in a large measure for the production of 
abstinence symptoms. Obviously the most desirable derivative would 
be one which has a potent analgesic action and which at the same time 
produces a minimum subjective depression or narcosis. 

Subsequently Seevers and Pfeiffer^® conducted a study of the anal- 
gesia, subjective depression and euphoria produced by morphine, 
heroine, dilaudid and codeine in normal human subjects. They rightly 
point out that tlie information available in the literature concerning 
analgesia is based for the most part on statistical studies of clinical 
data or on personal opinion of drug efficiency. Macht, Herman and 
Levy^^ have studied certain pharmacologic characteristics of six prin- 
cipal natural alkaloids of opium. It is, however, difficult to draw con- 
clusions of a quantitative nature from their work. Seevers and PfeiffeP® 
have utilized the v. Frey technique in establishing the average pain 
threshold on five sensitive face spots. The procedure is apparently 
applicable in a reasonably quantitative manner to the study of the 
rapidity of onset, intensity and duration of analgesia produced by 
drug action in the normal human subject. In 8 subjects the effects 
of both subcutaneous and intravenous injection of morphine, heroine, 
codeine and dilaudid have been studied with regard to analgesia, sub- 
jective depression, euphoria and side action. The subcutaneous doses 
of the four drugs which produced a comparable elevation of the pain 
threshold were as follows: Morphine sulphate, 10 mg. • (g grain); 
heroine hydrochloride, 1 to 2 mg. to -gV grain); dilaudid hydro- 
chloride, 0.8 to 1 mg. (t-V grain); codeine phosphate, 64 mg. (1 grain). 
The following is the order of potency of these drugs on the basis of the 
dosage used: Duration of action: morphine, dilaudid, codeine and 
heroine. Duration and intensity of subjective depression: morphine, 
dilaudid, heroine and codeine. Ezqykoria: heroine, morphine, dilaudid 
and codeine. Side action: morphine, dilaudid, codeine and heroine. 

The average time interval which elapses after subcutaneous injection 
of the four drugs before the maximum elevation of the pain threshold 
occurs is as follows: Heroine, 30 minutes; codeine, 30 to 60 minutes; 
morphine, 60 to 90 minutes; dilaudid, 90 minutes. After intravenous 
injection the peak of analgesia occurs at 20 minutes vdth all four drugs. 
The variations between subcutaneous and intravenous administration 
result primarily from differences in the rate of absorption from the skin 
area. Intravenous differs from subcutaneous administration of the doses 
used of .the four drugs as follows: (1) A less pronounced and less pro- 
longed elevation of the pain threshold ocems; the rise is relatively the 
same mth morphine, dilaudid and codeine, whereas heroine is almost 
as effective as if given under the sldn. (2) Greater subjective depression 
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is present for a short period and there is less euphoria. Since no abso- 
lute correlation was found between analgesic action and narcosis, these 
authors concluded that two different mechanisms are involved in these 
effects. 

Simultaneously with these studies other efforts have been made to 
find useful therapeutic agents through changes in the morphine mole- 
cule. The practical applicability of the results cannot be evaluated as 
yet. Of these investigations, a few will be mentioned as examples. 
Wright and Barbour" studied the changes in the physiologic properties 
and particularly in the respiratory effects of morphine brought about 
by shifting the position of the alcoholic hydroxyl group and removal 
of the aliphatic double bond by hydrogenation. Rotation of the 6- 
carbon hydroxyl in one instance (morphine to a-isomorphine) reduces 
slightly the activity of the drug. The same change in the hydrogenated 
derivatives (dihydromorphine to dihydro-a-isomorphine) has little or 
no effect if judged over the complete dose range studied, but reduces 
the activity if the drugs are compared as to their minimum effective 
doses. A similar qualitative relationship exists between the codeine 
and dihydrocodeine isomers with the exception of dihydroallopseudo- 
codeine, which is considerably less effective as a respiratory depressant 
than dihydroisocodeine. The variations in minimal subcutaneous 
doses of different compounds required to depress the respiratory mechan- 
ism of the rabbit have been determined. 

The toxicity, analgesia, depressant action and intestinal action of the 
isomers of morphine and dihydromorphine have been studied by Eddy.'*^ 
The main conclusion of his study is that the pharmacologic relationships 
afford a basis for pairing the isomers, while pairing by chemical means 
is not possible at present. 

TSvelve compounds derived from morphine and dihydromorphine 
by substitution in the 6-carbon position have been investigated recently 
by Wright and Barbour." The substitution involved a replacement of 
the 6-carbon (alcoholic) hydroxy group by acetyl, ketone, hydrogen, 
halogen, methoxy and ethoxy groups. Unanesthetized rabbits were 
used. The respiratory rate, oxygen consumption and response to a 
carbon dioxide air mixture were determined before and 1 hour after 
subcutaneous injection of the drug. The most striking and obvious 
result was that substitution in the 6-carbon position has in each of 12 
compounds caused a considerable increase in the potency of the mole- 
cule as a respiratory depressant. The one change common to all of the 
substitution Avas the loss of the alcoholic hydroxyl group. Alpha-mono- 
acetylmorphine Avas found to be one of the most depressant of the mor- 
phine derivatives. Comparison AA'as also made between the derivatives 
of morphine and dihydromorphine in order to determine the effect of 
hydrogenation in the 6-7 and 7-8 carbon position. Hydrogenation in 
the 6-7 or 7-8 carbon position of the deriAmtives of morphine had no 
significant effect on the potency in 6 cases, caused a definite decrease in 
2, an increase in 2 and an increase only at the higher dose range in 1. 
Hence the results of such hydrogenation are not predictable. 

It has been stated^ that besides the phenanthrene skeleton and the 
basic group an especially characteristic feature of the morphine mole- 
cule is the peculiar oxygen bridge which forms a partly -hydrogenated 
furan ring AAdthin the phenanthrene skeleton. Henecka® therefore 
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undertook a study to ascertain whether simple, basic substituted furan 
derivatives without phenanthrene structure also possess a morphine- 
like action. This investigation shows that the linkage of a hydrogen- 
ated keto- or hydroxy-furan ring with one or more basic radicals does 
not lead to compounds with pharmacologic properties resembling those 
of morphine. 

II. Some Recent Contributions on Pharmacologic Action and Thera- 
peutic Effects of Morphine and Related Compounds. Notwithstanding 
the fact that morphine has been studied extensively by pharmacologists 
and clinicians, there are a number of obvious problems of importance in 
the daily practice of medicine which are still unanswered or inadequately 
understood. The dosage, particularly in children, the alleged contra- 
indications of the drug in certain types of heart disease, pulmonary 
diseases, severe anemia, cirrhosis of the liver, peritonitis, intestinal 
distention, head injuries and cerebrovascular accidents are problems 
as yet unsettled. The main reason for lack of established knowledge 
in these questions lies in the fact that either there is discrepancy between 
observations in animals and studies on diseased man, or no well-con- 
trolled observations have been made on man. There are available a few 
studies made in recent years which help to clarify some of these problems. 

Dosage in Children. Irish® reports a critical study, based on 297 
observations, on the dosage of camphorated tincture of opium and 
morphine in infants. He points out the confusion in dosage as indicated 
by statements in textbooks. The average effective therapeutic dose 
of the tincture in cases of colic and diarrhea was found to be 5 minims 
per pound of body weight. The dose of morphine for diarrhea was 
0.12 mg. grain) per pound; for pain 0.15 mg. grain) per 
pound by mouth or 0.1 mg. (77^^ grain) hypodermically. Such doses 
may be repeated in 4 hours. For convulsions, drugs other than mor- 
phine should be used. A corresponding amount of the drug, as indicated 
by the degree of drowsiness, exerts on infants under 4 months slightly 
more effect than on those over 4 months of age. Full physiologic 
effects without signs of toxicity were elicited with morphine sulphate 
in doses of 0.1 mg. (77^77 grain) per pound. This dosage is about the same 
in relation to weight as the dosage for adults, and it is far below the 
toxic dose of 0.43 mg. (xW grain) per pound. Susceptibilities of varying 
degree were noted in the direction of increased resistance to the drug, 
but not in that of increased sensitivity. 

More recently Zischinsky®^ has reported his extensive experience on 
the use of morphine and related compounds in children. The only 
condition in which morphine was found to be contraindicated is thc 
first stage of severe diphtheria, in which there is increased susceptibil- 
ity to morphine. In subsequent stages of this disease morphine can 
be used even in the presence of cardiac involvement. This observer 
has found morphine particularly useful in this complication. In children 
with pneumonia or pleuritis associated with superficial respiration mor- 
phine is beneficial, and by increasing the depth of respiration it prevents 
atelectasis. Excitement following the use of morphine was observed 
in a number of instances. Morphine was not used by Zischinsky in 
infants under 5 months of age. The average subcutaneous doses recohi- 
mended by him are as follows: In children between 5 and 6 months, 
0.3 to 0.4 mg. (x)7-u to xVo grain) ; between 6 and 12 months, 0.4 to 
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0.5 mg. (j^ to grain); 2 years, 0.75 mg. (j)rxr grain); 3 years, 1 mg. 
(•gV grain). Thereafter the amount administered should be about 2 to 
3 rag. to ^ grain) less than the number of years until the dose for 
adults is attained. Codeine has not been found to be very useful. It 
should be given in larger amounts than usually advocated. The dosage 
recommended for babies of 6 months of age is 3 mg. grain) ; for babies 
1 year old, 5 mg. (j\ grain) ; for small children, 10 mg. (| grain) ; and for 
school children, 20 to 30 mg. Q to § grain). Dfeodfd (dihydrocodeinone) 
has been used mainly as a respiratory sedative in children in whom 
codeine failed to produce the desired effect. This VTiter observed no 
untoward reaction such as is described in adults. Nevertheless, he 
advised caution in the use of dicodid in children. The oral dosage 
recommended for use behveen the ages of 2 and 5 years is | tablet of 
5 mg. grain); between 6 and 9 years | tablet grain); behveen 
10 and 14 years 1 tablet (^V grain). 

Another preparation, acedicon (acetyldimethylodihydrothebaine), 
was used in several hundred children. This is claimed to be the most 
reliable of all drugs in the treatment of cough. It has the advantage of 
being well tolerated from infancy on, and it is cheaper than morphine. 
In addition to suppressing cough it quiets the patient. It is particu- 
larly beneficial if the dyspnea and cough are painful. In whooping 
cough it is beneficial in some cases, while codeine usually is not effective. 
Habituation has not been observed. The dosage is more flexible than 
that of dicodid. The amount used for children is relatively higher than 
that for adults. The doses advised are; In infancy up to 2 years, | 
tablet of 5 mg. ( 5 V grain); from 3 to 7'years, | tablet; and later, 1 tablet. 
He concludes that pediatricians are too cautious with the use of mor- 
phine in children. 

The Use of Morphine in Patients toiih Heart Disease. Archambaud 
and Poulet- call attention to the diametrically opposite opinions e.x- 
pressed bj*^ clinicians regarding the indication or the contraindication 
of morphine in the presence of heart disease. These observers have 
used morphine e.xtensively in cardiac patients without noting harmful 
effects. They claim that in cardiac patients vuth renal impairment it 
may reduce the volume of urine; in their opinion this is the sole contra- 
indication. 

The Effect of Morphine on the Gastro-intcstinal Canal. Information 
concerning the effect of morphine on the normal gastro-intestinal canal 
of animals and of man and concerning its use in diseases of the alimen- 
tary tract is contradictory. The work of the earlier pharmacologists led 
by the contributions of Magnus indicated that morphine either produces 
no change or causes a relaxation of the small intestines. Probably 
because of these e.xperimental findings morphine was thought to be 
contraindicated in conditions associated with intestinal distention, 
including peritonitis. More recently, however. Plant and Miller,*^ 
Gruber and Robinson" and Orr and Carlson” have shown e.xperimen- 
tally that both in animals and in normal man the characteristic effect 
is contraction resulting in increased tone and acti\dty. Orr and Carlson 
observed that morphine sulphate in ordinary doses produced an in- 
crease in tone, in amplitude of segmentation movements and in fre- 
quency and amplitude of peristaltic movements. Large doses stopped 
peristalsis and decreased the tone, but had little effect on the segmen- 
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tation movements, which may be somewhat increased. The duration 
of effect of an average dose of morphine on the intestine was about 6 
hours, both in animals and in man. A single dose of morphine caused 
retention of the barium meal in the animal and in the human stomach, 
increasing the emptying time to at least twice the normal time. A 
marked delay in the emptying of the ileum was also noted. The retarded 
progress of barium through the gastro-intestinal tract was attributed 
to a spastic effect exerted by morphine on the sphincters. Ochsner, 
Gage and Cutting^^ have studied the effect of morphine in dogs with 
experimental intestinal obstruction, and they also conclude that mor- 
phine stimulates rather than inhibits the activity of the small intestine. 
Abbott and Pendergrass^ have attempted to clarify this problem. They 
claim that the two divergent views on the effect of morphine on the 
gastro-intestinal tract are the result of the use of two unrelated methods 
of study, one by roentgenologic investigation in man and in animals, 
the other by balloon technique in the surgically disarranged intestine 
of dogs and occasionally through fistulas in diseased human subjects. 
The results of their studies suggest that both views on the response 
of the small intestine to this drug are correct in part. On the basis of 
an experimental study in which intestinal intubation techniques, alone 
or combined with roentgenologic studies, were used in normal subjects, 
they conclude that the first effect on the small intestine of a single 
injection of morphine is stimulatory, producing a rise of tone which is 
greatest in the most reactive region of the gut, the duodenum, and slight 
or absent in the ileum. During this period the height of the contrac- 
tions is diminished in proportion to the reduction in amplitude. About 
20 minutes later a depressant action sets in and this may last for several 
hours, the tone falling. This secondary effect is also more marked in 
the duodenum than in the ileum. The general result of these changes 
is, first, to make the gradient of tone steeper, causing an initial rapid 
downward flow of duodenal and high jejunal contents toward the ileum. 
This produces a leveling off of the gradient and leads to a marked pro- 
longation in the emptying time of the small intestine. These findings 
suggest that the effect of morphine is unfavorable in conditions asso- 
ciated with intestinal distention unless its advantages (analgesia and 
so forth) outweigh this aspect of its action. Abbott and Pendergrass 
nevertheless advise suspending final judgment until further information 
is available on the effect of repeated doses. 

The Effect of Morphine on the Human Ureter. It is generally believed 
that morphine quiets and relaxes the ureter. Gruber® studied the 
action of morphine on excised pig ureter, which was suspended in 
Tyrode’s solution. He recorded both circular and longitudinal move- 
ments. He found that dilute solutions of morphine when applied to the 
pacemaker gave an increase in tone and in peristalsis, while more con- 
centrated solutions gave a decrease in peristalsis but an increase of the 
pendular movements. Ockerblad and Carlson*® have made the bedside 
observations that from 2 to 5 minutes after the subcutaneous adminis- 
tration of j grain of morphine to patients with colic due to ureteral 
stone the patients seemed often to be attacked by a severe paroxysm 
of pain, but in 15 minutes they were usually peaceful. These investiga- 
tors therefore undertook the study of the effect of morphine on the 
normal human ureter in 50 patients with normal ureters. The peri- 
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staltic movements and changes in tone were registered on a kymograph 
with the aid of a catheter in the ureter. Doses of 10 mg. grain), 
15 mg. (1^ grain) and 20 mg. grain) increased the tone; the severity 
of increases depended on the size of the dose. The onset of the effect 
was from 2 to 5 minutes after injection. The rate of the ureteral con- 
tractions remained the same, but the tone and amplitude increased in 
all cases. In the upper segment of the ureter the morphine effect was 
less striking than in the lower segment. In one experiment the effect 
of morphine was studied for a period of 3 hours and was found to be 
still present at the end of that time. Atropine in doses of 0.6 mg. 
(tw grain) eradicated in from 8 to 12 minutes the changes due to 
morphine. Atropine itself does not abolish the normal contraction 
wave but may reduce its height. These observers also studied under the 
fluoroscope the effect of morphine on the kidney, pelvis and ureter, 
using both intravenous skiodan and retrograde injections of opaque 
media. Increased acti\dty of the kidney, pelvis and ureter was noted 
after injection of morphine. A few observations have also been made on 
diseased ureters, but the response to morphine was not so regular or 
so great. The vTiters infer that after morphine in cases with ureteral 
stone the wall of the ureter tightens down on the stone and temporarily 
increases the pain. Some 15 to 20 minutes later, however, as a result 
of the cerebral and sedative effect the patient is relieved. This e.xplana- 
tion is similar to that offered by Macht some 20 years ago. 

These contributions indicate that significant progress has been made 
in recent years in the chemistry, pharmacology and therapeutics of 
the morphine group, of alkaloids. It has been demonstrated that 
through proper alteration of the chemical structure changes can be 
brought about in the various biologic properties of morphine. As yet, 
hotvevcr, no substance in this group toith effective sedative or analgesic qual- 
ities is known which is not, at least to some degree, associated with a ten- 
dency to habit formation and to addiction. 

Soma Weiss, M.D. 
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DISEASES OP THE LUNG. 

The roentgenographic portrayal of the pathologic reactions within 
the anatomic units of the lung is dependent on certain factors: (1) 
Without air there is no differentiation of tissue. This is especially 
exemplified in the newborn infant’s chest where no air has entered the 
lungs. The lungs cast the same shadow on the film as any other unaer- 
ated tissue of the body. (2) Any increase or decrease of the air content 
of the anatomic units, if of sufficient amount, can be portrayed on the 
film. The air mthin these units surrounds the larger and denser struc- 
tures of the lungs and brings them into relief. (3) Any structural 
change which increases or decreases the air content of the air sacs and 
bronchioles will be portrayed on the film, either by its decreased density 
or its increased density, provided it is surrounded by other air sacs 
which are .well aerated. Most of the structural changes show an in- 
creased density, as bronchopneumonia, but there are a few structural 
changes which show a decreased density, as bronchiectasis or localized 
emphysema. (4) In the healthy lung only the larger structures, such 
as the arteries and bronchi, are seen on the film. The structures of the 
air sacs, terminal bronchioles, the smaller arteries and their capillaries, 
and the veins are too delicate to cast any shadows. Furthermore, the 
air content of these anatomic units tends to blot out some of the larger 
bronchi, arteries and lymphatic structures, as they approach the 
anatomic units. 

With this introduction, Wasson proceeded to discuss the pathologic 
reactions within the anatomic units. Pathologic reactions ndthin the 
anatomic units can take place in the broncliioles and their air sacs, the 
arteries, veins and their capillaries, the lymphatic system or the sup- 
porting connective tissue framework for these structures. In a lesion 
of sufficient size to be seen on the roentgenogram, all of these anatomic 
structures are most certainly involved. In the usual clinical case ndth 
inflammatory reactions an involvement of one or more secondary 
lobules is necessary for roentgenograpliic portrayal or to produce clinical 
symptoms. Miller estimated that there are from 50 to 250 anatomic 
units in a secondary lobule and that a secondary lobule measures from 
1.5 to 2.5 cm. in diameter. Bronchiectasis and emphysema both pro- 
duce dilatation of the air sacs and of the bronchial lumen but differ 
entirely in their pathologic appearance and their pathogenesis. Like- 
wise, atelectasis, cellular exudate and edema will obliterate the air 
spaces and cast the same roentgenographic shadow but have an entirely 
different pathologic appearance and origin. The differentiation by 
the roentgenologist between these processes within a small group of 
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anatomic units would be impossible if only the small localized lesion 
were considered. Few of the pathologic processes taking place within 
the vascular system of the anatomic units can be differentiated from 
certain pathologic reactions in the bronchioles and air sacs, where the 
air content is completely obliterated, if only a small group of anatomic 
units is considered and if no consideration is given to the structural 
changes in the rest of the chest. The lymph channels may become 
distended or they may be compressed by adjacent disease. The walls 
of the lymphatic channels may be caught in the pathologic process and 
destroyed or in the more chronic conditions the walls may be thickened 
with definite fibrosis. The flow of the lymph may be blocked by cells or 
debris. Nodes of lymphoid tissue are not plentiful within the anatomic 
units but those present may have acute inflammatory reactions or 
chronic fibrotic reactions. When such pathologic reactions within the 
lymphatic system of the anatomic units reach sufficient proportions 
as to interfere with the air content of the adjacent .air sacs and when a 
sufficient number of units are involved, the reactions may be portrayed 
on the roentgenogram. The reactions within the connective tissue 
framework supporting the bronchioles and their air sacs, the arteries, 
veins and their capillaries, and the lymphatic system may undergo 
either acute inflammatory changes or chronic fibrosis. 

An attempt should alwa3's be made to di\dde the pathologic reactions 
within the anatomic units into those invohdng the ventilating s}’'stem, 
those invohfing the vascular system and those invohdng the Ij'mphatic 
sj'stem. For differentiation the roentgenologist must turn to the 
structural changes in other portions of the lungs, the mediastinum and 
its structure, or the chest wall. The differential diagnosis is most 
frequently made by a study of the structural changes in the rest of the 
bronchial sj'stem when the bronchioles and air sacs are involved. In 
diseases of the vascular system with stasis of flow in the capillaries, the 
differential diagnosis is made by a study of the heart and great vessels, 
the location of the shadows and the anatomic appearance of the rest of 
the chest. Diseases primarily of the lymphatic s^'stem are differentiated 
by a studj' of the reactions within the lymph nodes along the major 
arteries and bronchi, or of those nodes at the lung roots or in the medi- 
astinum. 

This dissertation constitutes an interesting prelude to a studj'^ of the 
roentgenographic diagnosis of lesions of the lung, particularly so when 
it is coupled vith the report of Barclay and others on roentgenographic 
studies of the excretion of dusts from the lungs. Barclaj' and his co- 
workers insufflated radiopaque dusts into the lungs of animals in order 
to study the manner and rate of elimination of these dusts from the 
healthy respiratory tract. From their ovm experience and what they 
could learn of that of others, they could affirm that the most important 
mechanism is that pro\'ided by the cilia and the secretion of mucus, 
for it e.xtends over most of the respiratory tract and is the only knovm 
means of clearing substances from this large area other than the patho- 
logic or psychopathologic act of coughing. The ciliated epithelium is 
distributed throughout the trachea and bronchi down to the ver^ fine 
bronchioles (0.2 mm. in diameter). Interspersed among the ciliated 
cells in tubes of this size are non-ciliated cells; in the larger tubes 
the ciliated cells are continuous and even line the openinp of the 
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ducts. A mucous blanket forms a continuous layer over the ciliated 
epithelium and is carried upward, with the foreign bodies which are 
deposited on it, by the ciliary action. Much depends on this mucous 
blanket, for the ciliary action is rendered ineffective if it is either too 
scanty or too profuse, too dilute or too concentrated. A tendency for 
mucus to move spirally upward had already been noted in former com- 
munications, also the peculiar direction of movement at the areas of 
junction of the bropchi. India ink, injected subplemally into the lung 
of a decerebrate cat, took only 14 minutes to reach the distal end of the 
tracheal cannula, that is, to travel about 4 cm. within the lung and 8 cm. 
up the trachea. The rate of movement is considerably greater in the 
trachea than it is in the lung; a particle of fine starch powder may be 
carried along in the opened trachea of the cat as fast as 3.5 cm. per 
minute. Cilia are not present on the vocal cords and anterior commis- 
sure of the larynx but are present on the posterior commissure. Hence, 
all mucus must pass up by the posterior commissure, a fact which 
partly explains why tuberculous lesions of the larynx are commonest in 
that region. 

Inflammatory conditions may destroy ciliated epithelium and it may 
not be regenerated; in such cases the mechanism of cough has to be 
brought into play. Hence, any area that has been the scene of an inflam- 
matory process may be vulnerable, for it may have lost the main weapon 
for combating and getting rid of foreign matter. Even in the worst 
cases of pneumoconiosis, it was reported, ciliated epithelium is usually 
retained to the end, despite the presence of pus in the bronchioles. 
Coughing is not usually resorted to by healthy persons even in a dusty 
atmosphere but, in the presence of irritant fumes or smoke, it is the 
normal response to irritation of the mucous membrane. The mechan- 
isms of excretion from the alveoli are not yet fully understood. Wan- 
dering phagocytic cells undoubtedly play an important part, particu- 
larly in the case of long standing exposure to dust, but it is possible 
that other factors, for example, the variation in volume of the alveoli 
with the phases of respiration, may come into the question. 

The part played by the smooth muscle of the bronchi and perhaps of 
the trachea in the process of excretion still needs further study. The 
muscles are distributed in a “geodesic network” that must have a func- 
tional significance. The tubes increase in muscularity as they decrease 
in caliber. In studies of the physiologic actions of the smooth muscle 
there is a conflict of opinion, which is in part due to the technical diffi- 
culties imposed by the rapid alternation of inspiration and expiration. 
Healthy lungs should have no difficulty in coping with the minute 
amounts of dust that are inhaled even in the most dusty atmospheres, 
provided the subject is given an adequate rest period away from these 
atmospheres. Experiments vnth acetic acid solution introduced after 
dust insufflation, vntli the introduction of dust in dilute syrup and of 
dust in saline solution, showed that the lungs have no mechanism to 
prevent such solutions from reaching the alveoli. Under such circum- 
stances excretion is much prolonged and massive collapse of the lung 
may result. In one of the animals studied by Barclay and others the 
pathologic process continued steadily once it had begun, though the 
initiating agent was in large measure excreted long before the animal 
was killed. There was some histologic endence that cells were remo\'ing 
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the dust and passing from the alveoli up the lymphatics but Barclay 
and his associates never saw any roentgenologic evidence of lymph 
gland involvement. 

In discussing the roentgenologic recognition of certain broncho- 
mycoses involving occupational risks, Fawcett paid particular attention 
to roentgenologic appearances found in the chests of agricultural workers 
following the inhalation of moldy dust of hay or grain. The incidence 
of this disease is seasonal and definitely depends on a moldy condition 
of hay or grain after a wet season. The condition sometimes is asso- 
ciated with grain and usually coincides with threshing time. The con- 
dition may appear as an epidemic. Practically all the patients are 
found among agricultural laborers and stable workers. The outstanding 
symptom is dyspnea. It is so marked that no other symptom seems of 
any importance. The first diagnosis is almost invariably tuberculosis; 
but when repeated examination of the sputum is negative for tubercle 
bacilli, yet constantly shows the presence of microfungi, one cannot 
help suspecting the latter as the causal agent. Their pathogenicity 
is extremely difficult to prove but the clinical picture and the response 
to treatment are striking. 

Prompt diagnosis is important because the condition is curable in its 
early stages by potassium iodide therapy and autogenous vaccine; but 
may become incurable later, progressing to the dense fibrotic stage, or 
that of calcareous nodulation. Or it may provide a soil for the growth 
of more serious disease by interfering with ciliary action and allowing 
malignant tumor or such slow gromng organisms as the tubercle bacil- 
lus to get a foothold. The history and symptoms vary according to the 
causative fungus. 

Roentgenologic indications are scanty but important. The lung 
markings are more defined than normal, in that the fine reticulation 
and shadows of peribronchial vessels are more evident, resembling a 
lymphangitis. In the second stage there may be a rather soft snoivAake 
mottling, widely distributed throughout both lungs; it lacks the periph- 
eral distribution and the sharp definition and density of the typical 
silicotic nodule and resembles the indefinite changes of bronchitis rather 
than a miliary tuberculosis. There is a tendency for the midlung fields 
and bases to be affected more than the apexes. In the third stage there 
is a gradual increase in the density of the mottling, particularly toward 
the bases. The occurrence of coalescent areas of fibrosis marks progres- 
sion into the fourth stage, with marked restriction of the diaphragmatic 
movements and a recurrence of emphysematous areas, and the linear 
markings are much exaggerated. 

Fawcett distinguished the mycosis of haj'^ workers, in which sometimes 
the sputum smells like brewers’ yeast, the mycosis of grain workers, the 
mycosis of soil workers, a type characterized by mixed infection in 
which Botrytis cinerea (a fungus associated with butter, milk and decay- 
ing vegetation) predominates, and the mycosis in hematite iron-ore 
workers (all showing a type of fungus found in rotting timber). 

Clinical results suggest that fungi play a part in dust diseases and 
that bronchomycosis may play some part in the vexed and vital problem 
of silicosis, whether by collapse of the alveoli caused by occlusion of the 
bronchioles, by interfering with the expulsive action of the cilia or by 
sensitizing the lung; when fungi invade the lung they break down its 
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defenses against the meehanical injury by the particles and the bio- 
chemical action of the silica. It may be that there is a biologic as well 
as a biochemical and mechanical factor in the chain of events which 
leads to the condition we call silicosis. It is believed that the presence 
of dust-borne microfungi involves an occupational risk. 

In a symposium conducted at the twentieth annual meeting of the 
Radiological Society of North America the subject of silicosis was dis- 
cussed. Sayers and Jones credited Collis with the most comprehensive 
historical review of the subject of industrial pneumoconioses. The 
pneumoconiosis characterized by nodular fibrosis has to date been 
shown clinically and experimentally to be associated only with the 
inhalation of dusts containing silica. Moreover, it has been established 
beyond doubt that exposure to dusts consisting wholly of free silica 
(quartz) produces this disease, which has not been shown to be the 
case for any other specific dust. Of free silicas which occur in Nature, 
that known as quartz is by far the most common. This form of free 
silica exists in two polymorphous forms, low and high quartz; distinc- 
tion between the two classes is of little importance. The next most 
common form in which free silica occurs in Nature is the amorphous 
hydrated form known as opal (Si 02 -H 20 ), a silica of colloidal origin 
which occurs abundantly in the diatomaceous earths, less resistant to 
reagents than quartz. Another type of free silica frequently found is 
flint, and with flint is found chalcedony, a waxy translucent form of 
silica interpreted as consisting of fibers of quartz with a small amount 
of interstitial opal. Other forms of free silica occurring less abundantly 
in Nature are tridymite, cristobalite, and siliceous glass or vitreous 
silica. 

Sayers and Jones charted the great variety of uses to which silica is 
put in industry and the kind of silica adapted to each purpose. A 
recent survey revealed that about 9% of the industrial workers are 
employed in occupations in which the silica hazard requires considera- 
tion; nearly 1,200,000 individuals are potentially exposed to a silicosis 
hazard in the manufacturing and mechanical industries alone. 

In experimental work, only the silica-containing dusts have uniformly 
produced a proliferative reaction. The particle size of the atmospheric 
dust bears a definite relationship to the injurious effect produced. 
The silica must be present in the air in particles small enough to enter 
the finer air spaces and of such dimensions that phagocytes may engulf 
them. The natural defenses of the respiratory tract probably prevent 
many particles larger than 10 microns from ever reaching the finer 
divisions of the lung and such as do are likely to be e.xpelled with the 
bronchial secretions. The soluble silica plays a definite part in the 
production of the disease and the size of the particle also affects the 
rate of solution, owing to the fact that the smaller the particles the 
greater the total surface area exposed to the action of the solvents. 
,The size distribution of various industrial dusts was presented in chart 
form. Most of the particles found on microscopic examination of the 
lung fall witlun the limits of from 1 to 3 microns. The harmfulness 
of a given dust containing free silica is directly influenced by the number 
of particles it contains of free silica less than 10 microns in diameter 
and probably the greatest harm is produced by those betAveen 1 and 
3 microns. 
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Some authors have expressed the opinion that the presence of other 
inorganic dusts in the silica-containing atmosphere may tend to influence 
the effects of the silica inhaled. The relative absence of silicosis in the 
cement industry was thought to be due to the calcium present. Inves- 
tigations have led to the belief that the absence of evidence of extensive 
pulmonary fibrosis is due to the fact that there is insufficient total 
exposure to free silica (considering concentration of dust and duration 
of exposure) rather than that there is any neutralizing effect due to the 
calcium. 

In the cases of so-called acute silicosis, resulting from the inhalation 
of air containing high concentrations of silica along with strong alkali 
in a finely powdered form, there is need of scientific research to deter- 
mine the actions of such concentrations of silica alone, as well as the 
reaction resulting from the inhalation of the 'alkali in the absence of 
silica, before the whole truth in regard to these cases will be known. 

It is important to secure a complete occupational history and try to 
fit the dust exposure while at such work into the picture found repre- 
senting clinically and radiographically that of advanced silicosis. By 
recording complete data one is able to express the average exposure in 
terms that may be compared to other cases of similar severity. 

The question of predisposing factors relating to the cause of silicosis 
has been given as much attention as the exciting cause. It has not been 
scientifically proved that race itself exerts any influence on either, the 
production or the retardation of pulmonary fibrosis due to silica. Cli- 
mate, temperature and related factors may safely be assumed to play 
no important part in the production of silicosis. It is obvious that, 
sex can play no part in a disease of this nature except that the type of 
industry wherein the silica hazard is found employs relatively few 
women. The relationship of age per se has not been demonstrated to 
be of great importance. Respiratory infection has been shown to be the 
greatest predisposing and complicating factor in the development of 
silicosis. It is essential for the individual to possess excellent function- 
ing nasal passageways, in order that the self-cleansing mechanism may 
work efficiently. Chronic bronchial asthma was considered a predis- 
posing factor affecting individual susceptibility. Chronic infections 
of a local or constitutional nature may be shown to influence materially 
the incidence of silicosis. Preventive measures should be taken to con- 
trol such infections in the sinuses and dental regions as may serve as a 
source of organisms resulting in the occurrence of bronchospirochetosis. 
Acute pneumonic conditions as well as the more chronic lung changes, 
such as chronic bronchitis, bronchiectasis and bronchiolectasis, emphy- 
sema, and pleurisy, all tend to decrease the ability of the lung to rid 
itself of foreign materials tlwough lessened lymphatic drainage and 
decreased power to force the bronchial secretions and foreign matter 
from the lungs. The dilated bronchi and areas of emphysema develop- 
ing in persons as a result of abnormal demands made on the lungs by t 
glass-blowers, divers, professional singers, trumpeters and the like, 
seldom advance to the point at which the indi^^dual offers any complaint 
until infection has entered the picture. The lung changes accompany- 
ing silicosis might be expected to lead to conditions favoring bacterial 
invasion. The increased incidence of tuberculosis among occupational 
groups exposed to silica has been clearly shown in every instance in 
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which this hazard exists. The initial studies of silicosis by workers 
in South Africa were started by a demand made on the health authori- 
ties to determine the cause of the excessive mortality from tuberculosis, 
which was increasing at a rapid rate among the gold miners there. The 
statement of Gardner that "At least 75 % of those human beings who 
develop silicosis die of tuberculosis, which may make its appearance 
at any stage of the disease” stresses the importance of the problem of 
silicosis, from the viewpoint of activities against tuberculosis. It has 
been shown that the tubercle bacillus will grow more rapidly on culture 
media to which a small amount of silica offers a favorable medium for 
the growth of the organism and that animals exposed to silica, when 
inoeulated with a strain of tubercle bacilli of low virulence, will develop 
systemic tuberculosis and die, while control animals not so exposed 
usually are not seriously affected by injections of such organisms. It 
is not so much what the condition of the silicotic is today as what it 
will become tomorrow. The tendency of the fibrosis to progress, even 
after the patient has been removed from exposure, was stressed. No 
remedy has been shown to be of value in elimination of the pulmonary 
fibrosis, although certain improvement in symptoms may be noted 
after the victim is removed from exposure. 

Simple silicosis not complicated by tuberculosis or other infections 
should be roentgenologically diagnosed reasonably early and with 
accuracy, according to Ernst. The praetical roentgenologist realizes 
that there are certain essential technical requirements in order that 
the correct interpretation of roentgenograms may be possible. The 
ideal roentgenographic examination projects the normal and abnormal 
thoracic densities on a film true to size, shape and outline, and devoid 
of movement or pulsations of the minute lung structures themselves. 
The potential current employed or strength of the Roentgen ray beam 
is likewise important and should be accurately calculated for each chest 
examined. The patient should be carefully measured in centimeters 
and the probable penetration of the chest thus estimated in terms of 
the number of kilovolts to be employed. The size of the focal spot of the 
Roentgen ray tube is another important consideration, likewise the 
distance of the tube from the film and the patient. The time factor 
should remain uniform and preferably less than a twentieth of a second. 
Uniform reduplication of exposures over a period of many years is a 
most important requirement in serial lung examinations. 

Lanza stated that silicosis is essentially a chronic, progressive dis- 
ease. One advantage is that one can watch the progress of the disease 
by serial roentgenographic examinations. As a result of intensive occu- 
pational studies, where workmen were kept under observation over a 
period of years from the time of entrance into the industry it was pos- 
sible to measm-e with a fair degree of accuracy the length of exposure 
necessary to produce definite silicosis, demonstrable by roentgenographic 
examination under a given, constant set of conditions. In the old days 
of dry drilling in the mines, 5 years’ continuous exposure, as a rule, 
produced definite clinical silicosis with appreciable disability; after 
tubercle infeetion was demonstrated, death usually resulted in not 
longer than two years. In Lanza’s series those who developed silicosis 
were dead, on the average, 10 years after commencing work in the 
mines. Recent examinations elicited definite cases of silicosis among 
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employees after 20, 30, 40 or even more years in the same foundry. 
Ob^^ously, the underlying cause of these variations in the intensity of 
silicosis was the dosage of silica which the indi\adual received. Actually, 
in industrial practice they found numerous variations in these factors. 
Variations among those exposed to an identical hazard result from ab- 
normalities in the indi%ddual, chief among which are pree.xistent pul- 
monary disease and sj'plulis. Experience indicates that persons with a 
4 plus Wassermann reaction contract silicosis in about half the time of 
normal persons. The principal and distinctive symptom of silicosis is 
dyspnea; even in cases in wliTch the exposure is severe, dyspnea comes 
on insidiously udth a gradually increasing short vdnd and a correspond- 
ing decrease in working ability, an increased tendency to catch cold 
and an irritative, unproductive cough. The condition may progress to 
total disability from dyspnea. Usually before that point is reached, 
especially if the exposure to silica has been severe, a tuberculous infec- 
tion occurs, vdth sudden loss of weight, fever, night sweats, copious 
e.xpectoration, rapid loss of strength, and death -within a few months. 
In others, the tuberculous infection progresses slowly and only roent- 
genographic examination x\n!l reveal the structural damage to the pul- 
monary tissue. The general experience is that, barring accidents, the 
victims nearly always die of tuberculosis, and the more intense the 
e.xposure to silica, the sooner does tuberculosis result and the more 
rapidly does it progress. Even when the silica dust hazard is compara- 
tively mild, the mortality from tuberculosis is above the average. 

Charles G. Sutherland, M.D. 
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A GLOMERULAR DOMINANCE IN BRIGHT’S DISEASE.* 

By Henry A. Christian, M.D., 
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PHYSICIAN-IN-CHIEF, PETER BENT BRIGHAM HOSPITAL, BOSTON, MASS. 

To Richard Bright in 1827 and in subsequent publications the 
disease that we now know by his name was very simple. His clinical 
conception was unified about one characteristic, boiling the urine 
caused a precipitation; this meant disease of the kidney; albumin- 
uria was evidence of a pathological state of the kidney. Bright 
recognized that with albuminuria went varying manifestations of 
abnormal function, not of the kidney alone, but of the body in 
general; on postmortem examination he saw that the kidneys from 
these patients varied greatly in appearance, but there was unity 
in the fact that none of the kidneys were normal. To Richard 
Bright albuminuria was the dominant characteristic of kidney dis- 
ease during life, and on postmortem examination disease of the 
kidney was for Richard Bright the dominant characteristic. VTiat- 
ever variety there might be in the clinical picture, and Bright 
recognized and described many of them, the common feature was 
albuminuria; whatever variety there might be in the pathology of 
the kidney and other organs, and Bright described and pictured 
most of these as we recognize them today, the common feature was 
that the kidneys were diseased. To Richard Bright the concept of 
kidney disease was simple; neither in 1827 nor in 1836 did he use 
the term, nephritis. Had he done so, very probably he would have 
used the terms, nosos nephritis, in the original Greek usage ‘disease 

* The Gordon Wilson Lecture of the American Clinical and Climatological 
Association, read at a meeting of that society held at Atlantic City, N. J., on May 2, 
193S. 
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in, about or concerning the kidney”, that being the significance in 
classical Greek of the ending “-itis” after the name of an organ or 
tissue as indicated by Thucydides having Nicias say “nosos nephri- 
tis”, while Hippocrates in one place uses the words “phthisis nephri- 
tis”. It was only at a later date that the ending “-itis” came to have 
the medical connotation of “inflammation of”, and this departure 
from the original usage has put us in a dilemma of terminology that 
long has been a bug-bear to classificationists of kidney disease. 

The pathologists early found that under the microscope there 
was fully as much, if not even more, variation in the findings in differ- 
ent patients, vdio during life had shown albuminuria as evidence 
of disease of the kidnej’’, than wns apparent in the different gross 
appearances of the kidney as seen and pictured by Richard Bright. 
For a time pathologists maintained a unity of concept in that they 
considered these variations in both macroscopic and microscopic 
appearance of the kidneys no more than an expression of the patients 
having died at different stages of a single tj^ie of kidney process. 
This w'as the view' in the time of Frerichs, 1851, and continued to 
be accepted by some until Weigert, in 1879, crj'stallized the idea 
that had been steadily growing in favor in England and Germany, 
that not one, but several, disease processes w'ere present in nephritis 
or Bright’s disease, the concept which now' prevails among both 
pathologists and clinicians. 

This latter point of \'jew' has been responsible fundamentally for 
complex classifications of Bright’s disease. This complexity has 
increased as the microscope and clinical methods have show'n more 
and more variation in individual patients to be used as a basis of 
grouping them in accordance with their resemblances and differ- 
ences into more and more groups, each regarded as possessing some 
important individual characteristics, until classifications, whether 
of the pathologist or of the clinician, have growm into the great 
complexity, such as now' very generallj' prevails. 

A long time interest in Bright’s disease, both in its pathological 
and clinical manifestations, has made me w'onder w'hether such 
complexity of classification is necessary to a satisfactory under- 
standing of the disease, and w’hether there may not be more to gain 
in an understanding of what happens when the kidney becomes dis- 
eased, by considering more the common factors and functions 
among the disturbances and less the differences that multiplj' the 
subdivisions of our classifications. 

It is true that the normal kidney is very complex both in structure 
and function, and yet, after all, it is only an aggregate of units, 
supported in a framework of tissue functioning only to hold these 
units together and to protect them from external injury. This 
unit centers itself very naturally in one structure, the glomerulus, 
into which comes a blood flow and out of w’hich passes a blood flow' 
and a canal lined by cells with a definite function. Here is a unit 
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of concept in renal function, normal and abnormal, the glomerulus. 
Is it possible to build on such a unitary concept a simpler under- 
standing of the diseases of the kidney? 

The glomerulus is a vascular unit, an aggregation of branching 
and converging capillaries, covered by a layer of greatly thinned, 
tubular epithelium connected with a tubule lined at different levels 
by various types of cells. The total surface of the capillary tuft 
in the glomerulus is great, and in their aggregate an enormous area 
of capillary surface exists in this way. Through the glomeruli 
daily passes a vast amount of blood, aerated and loaded with many 
substances collected from all parts .of the bodjL Between this cir- 
culating blood within the glomerular tuft and the external world, 
communicated with through the tubule, ureter, bladder and urethra, 
exists but a thin membrane of dual composition, capillary wall and 
renal epithelium. The situation is, in a way, analogous to that in 
the lung, where capillaries are spread out in the walls of the pul- 
monary alveoli, so that in the lung- between the circulating blood 
and the external world is but a thin membrane made up of capillary 
wall and pulmonary epithelium. In each, endothelial and epithelial 
structures are in close apposition to form a colloidal membrane, 
but these two membranes, so alike in structure, function in vastly 
different ways; in the kidney, the normal membrane allows the 
passage of water and certain small molecule solutes; in the lung, the 
normal membrane allows the two-way passage of two gases, oxygen 
and carbon dioxide; each of these membranes holds back what the 
other normally allows to pass; this illustrates how differently struc- 
tures, which under the microscope look alike, may function and 
emphasizes the probability that structures may undergo changes, 
that profoundly alter their function, without our being able to see 
any structural change in them under the microscope. 

The afferent blood supply to the glomerulus serves to bring to 
the glomerulus blood for it to lose certain constituents, which pass 
through the glomerular membrane into the tubule. The efferent 
blood supply carries this blood to the tubule, where through the 
epithelium of the tubules and its basal membrane further changes 
in the blood are made, largely additive in nature. The tubule 
serves to carry off the water and its solutes that pass through the 
glomerular membrane but in this passage modify this fluid, largely 
by a subtractive process, before it is discharged into the external 
world as urine. AMiat happens in this way constitutes the function 
of the kidney, a function dominated by the glomerulus of each unit, 
a function that is in essentials a physico-chemical process, in which 
the glomerular membrane plays the dominant part. For this mech- 
anism to function normally there is necessary a free blood flow 
through the glomerulus and a normal glomerular membrane; 
these are dominantly important. Of subsidiary importance is a 
normal epithelial lining to the tubule running from the glomerulus. 
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If the glomerulus dominates the kidney in its normal function, 
as just described, so the glomerulus dominates the abnormal function 
that occurs in Bright’s disease or, in other words, there is a glomeru- 
lar dominance in Bright’s disease. Let me explore this idea further. 
As already stated, for normal renal function there is necessary to 
each unit of structure a free blood flow to the glomerulus and a 
normal glomerular membrane discharging into a normal tubule; 
in this, glomerulus is dominant and tubule subsidiary in function. 
With these functioning normally in a normal body we have urine, 
proportionate in amount and specific gravity to intake of fluid 
and free of albumin, casts and cells, a blood stream with its constitu- 
ents balanced mthin relatively slightly fluctuating figures and a 
blood pressure within normal limits. In Bright’s disease some or 
all of these in varying proportions depart from their norms, and these 
departures along with secondary effects on body organs and tissues 
make up the clinical picture of the various forms of Bright’s disease. 

In Bright’s disease the glomerular membrane either leaks or holds 
back constituents of the blood stream, and the blood flow through 
the glomerulus remains normal or is throttled down to a lessened 
flow; the throttling may take place inside or outside of the glomeru- 
lus. Acceleration of blood flow through the glomerulus occurs; as 
far as Bright’s disease is concerned, this seems to be only a compen- 
satory action and merely helps to lessen the effect of retarded func- 
tion in other glomeruli. Finer glomerular leakage permits molecules 
larger than normal to pass, such as albumin, globulin and fibrinogen, 
and holds back cells; coarser glomerular leakage permits in addition 
the passage of cells, red blood cells and white blood cells. A thick- 
ened glomerular membrane plays a part in retention of substances 
otherwise e.xcreted from the blood stream, but retention chiefly 
is a function of throttled blood flow, whether the throttling is out- 
side the glomerulus or due to narrowing of the capillary lumen inside 
the glomerulus. Retention also is related to the atrophy and dis- 
appearance of glomeruli, which occurs in Bright’s disease. 

In Bright’s disease there are lesions in the tubules, but these 
changes are relatively unimportant in most cases so far as the clinical 
picture and renal function are concerned. Their part definitely, so 
far as we know at present, is a subsidiary one. 

If the glomerular changes dominate in Bright’s disease, as seems 
to be the case, then we can unify our concept of Bright’s disease, 
building around glomerular function. The sequences of pathological 
changes in the glomeruli largely can be simplified to those causing 
glomerular leakage and those causing glomerular throttling in 
varjnng combinations of severity. 

If the glomeruli leak, we have albuminuria with cylindruria or 
hematuria ; leukocytes, too, appear, but rarely are they very numer- 
ous in the urine of simple Bright’s disease. If leakage of albumin 
continues so that plasma protein becomes low, we have chronic 
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renal edema of the body. If the glomerulus only leaks, there is no 
abnormal retentions in the blood stream and no elevation of blood 
pressure. If the glomeruli are throttled, we have abnormal reten- 
tions in the blood stream and elevation of blood pressure. If there 
are abnormal retentions in the blood stream, and this chiefly is 
non-protein nitrogen retention, anemia and uremic symptoms 
develop. If the blood pressure is elevated and continues high, we 
have secondary cardiovascular changes. If these are sufiicient to 
cause cardiac decompensation, circulatory edema will appear. 
These several changes develop in different patients with Bright’s 
disease in different proportions; from this is derived the varying 
symptomatology and physical findings in what we call Bright’s 
disease. 

As far as throttling of the glomerular blood flow is concerned, the 
effect is the same whether the throttling is in the capillaries of the 
glomerulus, in the afferent or even efiFerent arteriole of the glomerulus 
or in the larger renal vessels anywhere in their course between the 
aorta and the afferent arteriole of the glomerulus; not the situation 
of the throttling, but its degree, is what determines the effect on 
function. This is well shown by the experimental work of D. R. 
Drury, published in April, 1932, who, placing a not-binding ligature 
about the renal artery of young animals, got his throttling effect 
from the artery gradually becoming constricted, by the pressure 
of a ligature that had not stretched as the artery grew larger with 
growth of the animal, this producing renal atrophy with polyuria 
and nitrogen retention; and of Goldblatt, in which the throttling of 
the glomeruli was brought about by a constricting band applied 
about the main renal artery of adult animals, resulting in a steady 
rise in blood pressure without or with disturbance of renal function, 
depending upon the degree of constriction of the main renal artery, 
work first reported by Goldblatt on November 11, 1932, before the 
Academy of Medicine of Cleveland and subsequently published in 
1934. ft is of further interest that in 1909 William S. Halsted 
published a paper entitled “Partial, Progressive and Complete 
Occlusion of the Aorta and Other Large Arteries in the Dog by 
Means of the Metal Band” in which he has an illustration of the 
kidneys, on the artery to one of which had been placed a compressing 
metal band; that kidney is atrophied to about one-quarter the size 
of the one on whose artery no band had been placed. 

In the preceding paragraphs I have attempted to build up a 
concept of Bright’s disease unified about the glomerulus, a glomerular 
dominance in tlie process. To bring about the clinical picture and 
physical findings of Bright’s disease two changes in the. glomeruli 
are of dominant import, glomerular leakage and glomerular throt- 
tling. If you will accept these ideas, let me elaborate them in rela- 
tion to the classification and the symptom at olog\% including physical 
findings, of Bright’s disease, showing how from these glomerular 
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changes, leakage and throttling, can come about the chief clinical 
findings that we encounter in Bright’s disease. 

First, as to classification, for a long time I have taught to my 
students a very simple clinical classification of Bright’s disease as 
follows: 

Acute and Subacute Bright’s Disease (Hemorrhagic, Edematous). 
. Chronic Bright’s Disease With Renal Edema. 

Chronic Bright’s Disease Without Renal Edema. 

In these groups glomerular leakage dominates in all except the last; 
in the last glomerular throttling dominates. With dominant glo- 
merular throttling there is practically always an accompanying, 
but less important, glomerular leakage; with dominant glomerular 
leakage there may be periods of glomerular throttling. In certain 
patients the two processes seem of almost equal importance; these 
may be called Mixed Tjqies of Chronic Bright’s Disease. 

"VSTiat I have given is a clinical classification. At different stages 
there is a corresponding pathological picture. For example, the first 
three chief groups would be called by the pathologist glomerulo- 
nephritis, acute, subacute and chronic; in them, glomerular leakage 
has been the chief disturbance of function; the finer histological 
changes in the glomeruli probably would be quite different from case 
to case at any of the three stages, acute, subaeute and chronic, 
depending on what part or parts of the glomerular structure was 
involved, on how great a degree of involvement there was and on 
how long the process had been going on, whether the leakage is 
chiefly of albumin or of blood cells. These changes would range from 
those so slight as to be detected only with special staining technique, 
which occur when there is a very extensive leakage of albumin as 
in the edematous tjqie of acute Bright’s disease (nephrosis syndrome) 
to those marked enough to make the glomeruli visible to the unaided 
eye as in some cases of subacute and chronic Bright’s disease. Some- 
times, but not always, these different pathological appearances can 
be recognized by the clinical course of the disease; to attempt to do 
so in individual cases would bring too great uncertainty to justify 
the introduction into the clinical classification of numerous sub- 
divisions to tally with these pathological variations. 

In contrast to these three, the last group. Chronic Bright’s Disease 
Without Renal Edema, with a definite distinctive clinical picture 
is made up of cases that pathologically show great variation. The 
reason for this is that throttling of the glomeruli dominates and 
that is the chief cause of the most important clinical characteristics 
of the group, namely hj-pertension, nitrogen retention and anemia. 
The result is much the same whether the throttling occurs inside the 
glomerulus, just outside in the glomerular arteriole or more dis- 
tantly in the course of the renal artery and its branches. This 
throttling can be the end result of 4 different tj-pes of pathological 
change in the kidney: 1, glomerulonephritis; 2, vascular nephritis. 
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sometimes called malignant hypertension; 3, pj^elonephritis; 4, rarely, 
so-called nephrosis. Nephrosis in my opinion, is a form of glomerulo- 
nephritis, in which glomerular leakage of albumin is the outstanding 
clinical manifestation. 

You can follow in certain instances a patient that progressively 
will pass through stages showing the clinical features of all four main 
groups in the above clinical classification, that is acute, subacute and 
chronic Bright’s disease with renal edema and finally, chronic Bright’s 
disease without renal edema; this not infrequently happens. In 
the beginning glomerular leakage dominates; at the end glomerular 
throttling dominates; in between, both processes go on in varying pro- 
portion. As throttling of the glomerulus becomes prominent, leak- 
age lessens; hence with a marked early albuminuria blood pressure 
is normal, and there is no nitrogen retention and no anemia; later 
as albuminuria lessens, blood pressure rises, nitrogen retention begins 
and later, anemia follows. As these changes go on, glomeruli, at first 
larger than normal, shrink, tubules atrophy and interstitial tissue 
increases; the early large kidney of acute and subacute glomerulo- 
nephritis becomes the secondarily contracted kidney of chronic 
glomerulonephritis. Other patients commencing as acute hem- 
orrhagic Bright’s disease eventually will reach this same end stage, 
unless they die at an earlier stage or recover from the acute stage. 

By no means is it possible in all cases to trace clinically these 
several stages. Some cases recover in the acute stage, and there is 
no subsequent progression. There may be a long latent period of 
apparent health between the early acute and the late chronic 
atrophic stage; the acute stage may have shown no symptoms; 
possibly from the onset the process has been insidious, free of symp- 
toms and so clinically latent, until glomerular throttling begins; 
prior to this, the stage of glomerular leakage has been so mild as to 
pass unnoted. 

In just this same way essential vascular hypertension eventually 
leads to glomerular throttling; Avhen it does, the clinical picture is 
the same as that of the late stage of glomerulonephritis as just 
described. This change may be slow or rapid in its progressive 
development, and this causes different clinical pictures. When 
rapid, some like to use the term, malignant hypertension. To me 
it has seemed less confusing, if the term malignant h}q)ertension is 
not used, since I consider it but a variant of vascular nephritis and 
not a distinctive pathological change. Sometimes evidence of vas- 
cular lesion with hypertension appears only at the time that glo- 
merular throttling is causing its usual characteristic renal symp- 
toms; at other times, it long antedates evidence of disturbed renal 
function, and we have almost only hj’pertension as an evidence of 
glomerular throttling. Pathologically this is vascular nephritis. 

Similarly, pyelonephritis may develop into a chronic or even 
healed stage, so far as the infection is concerned, but one in which 
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kidney atrophy with glomerular throttling develops to end in a 
clinical syndrome having the chief characteristics just described 
for the late stages of chronic glomerulonephritis or of vascular 
nephritis, namely, hypertension, renal retention and anemia. 
Pathologically, both glomerular lesions and vascular lesions in com- 
bination contribute to this end result in which atrophy and connec- 
tive tissue increase are prominent. 

Particularly interesting in this respect is a rare case of so-called 
nephrosis, which ends in a stage of high blood pressure, nitrogen 
retention and anemia. The change that takes place is almost a pure 
demonstration of what I have been discussing, namely glomerular 
dominance, at first with pure leakage and later with throttling. 
The glomerular lesion of so-called nephrosis is very simple; the glo- 
merular membrane is changed, so that it no longer holds back albu- 
min and globulin, but few or no cells go through. The only histo- 
logical evidence of this is a slight hyaline appearance and a very slight 
thickening of the capillary wall and opposed epithelial membrane; 
special staining technique is required to demonstrate these slight 
changes. If the condition retains its nephrosis characteristics, as 
time goes on, the only change is more thickening of the glomerular 
loops but without cellular proliferation; only glomerular leakage 
goes on. In a very rare instance, however, the thickening of the 
wall gets marked enough to lead to some obstruction of blood flow 
in the capillary loops, i. e., throttling of the glomerulus; now blood 
pressure rises and nitrogen retention begins; the late stage here is 
just as described for the preceding three forms; throttling of the 
glomerulus eventually has dominated the picture. George Fahr 
has described such cases; I have never observed one. 

In acute nephritis, in which glomerular leakage dominates, 
occasionally temporary throttling of the glomeruli appears, and in 
these cases of acute nephritis hypertension and nitrogen retention 
appear for a short period, later to disappear. 

Throughout this discussion I have used the term renal edema to 
mean that form of edema resulting from low plasma protein, espe- 
cially low plasma albumin; it has no relation to circulatory insuffi- 
ciency. With glomerular throttling we have hypertension; if hyper- 
tension is marked enough and persistent enough, cardiac hyper- 
trophy results, and this often leads to cardiac insufficiency and the 
edema of congestive heart failure, or circulatory edema. These 
two types of edema should be distinguished in an understanding of 
Bright’s disease. 

With patients of this last group. Chronic Bright’s Disease Without 
Renal Edema, seen only in the late stages, it may not be possible 
to say what tjqie of lesion of the kidney is responsible for the condi- 
tion. AMien there has been opportunity to follow the clinical devel- 
opments over a period of time, as a rule, some one of these four 
separate ways of progression into the end stage can be recognized 
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as having led up to the end stage of Chronic Bright’s Disease 
Without Renal Edema, and we are able to say that glomerular 
throttling has resulted from progressing glomerulonephritis, vas- 
cular nephritis, pyelonephritis or the nephrosis syndrome. 

Summary. In the preceding discussion I have attempted to elabo- 
rate a concept of Bright’s disease in which the explanation of its major 
clinical symptoms and signs can be found in disturbances in the integ- 
rity of the function of the glomeruli of the kidney. These disturbances 
in glomerular function are: 1, abnormal leakage of blood constitu- 
ents into the tubules of the kidney; and, 2, throttling of the blood 
flow through glomerular capillaries. These occur in varying com- 
bination of intensity from the one in which leakage is almost the 
sole abnormality to the one in which throttling of blood flow is the 
chief departure from normal with all sorts of combinations of these 
two disturbances in different individual patients. The most dis- 
tressing clinical result of leakage is renal edema and of throttling 
is hypertension and nitrogenous retention. It is this that I have 
meant by “A Glomerular Dominance in Bright’s Disease.” 


HEMOLYSINS AS THE CAUSE OF CLINICAL AND EXPERIMENTAL 

HEMOLYTIC ANEMIAS. 

With particular Reference to the Nature of Spherocytosis 
AND Increased Fragility. 
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In 3 successive cases of acute non-familial hemolytic anemia, 
active serum isohemolysins were discovered which were capable of 
hemolyzing red cells of their own type and of Group 0.*° These 
isohemolysins presented all the classical criteria of immune bodies: 
inactivation by heat, reactivation by the addition of complement, 
slightly increased activity after storage in the ice-box for several 
hours, somewhat diminished acti\dty after prolonged storage in the 
ice-box, and a positive Ehrlich-Morgenroth phenomenon. In addi- 

* Aided by a grant from the Charlton Fund, Tufts College Medical School, 
t Read before the American Society for Clinical Investigation, Atlantic City, 
N. J., May 2, 193S. 
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tion, inactivation could be effected by incubation of the serum 
with normal serum. In the first 2 cases, which were subacute in 
tj'pe, the blood picture was “pseudomacrocjdic,” careful analysis 
indicating that most of the large red blood cells were reticulocytes 
and not orthochromatic macrocytes. These cases were completely 
refractory to blood transfusions, but dramatic recoveries took place 
when splenectomy was performed. In the third case, the blood 
picture was microcytic, being characterized before splenectomy by 
the presence of marked spherocytosis and greatly increased fragility 
' of the red cells in hj^otonic salt solutions. With improvement of 
the patient after splenectomy, spherocytosis gradually diminished 
and finallj* disappeared, the erythrocyte fragility became normal, 
and the hemolysins could no longer be demonstrated. 

As these cases were studied, several possibilities suggested them- 
selves: 1, that acute hemolytic anemia and possibly other hemo- 
lytic syndromes might be due to the action of- hemolysins; 2, that 
the differences in the tj^ae of hemolytic reaction might be a matter 
of degree and dependent upon the “dosage” of hemolysin; and 3’, 
that spherocytosis and increased fragility might be due to the action 
of hemolysin rather than dependent upon a disturbed formation of 
red cells in the bone marrow. In order to test these possibilities, 
it was decided to reproduce hemolytic anemia experimentally by 
the use of a hemolytic serum immunologically similar to that found 
in our clinical cases. The production of immune hemol 3 'sins b.v the 
injection of the red cells of one animal species into the blood stream 
of another has been practised almost since the beginning of immuno- 
logic studies. this means a heterophilic hemolj^tic serum is 
produced which, when injected into the donor animal species, will 
result in the production of hemolj'sis. Because the guinea pig is 
readilj' available for hematologic studies and its red cells are so 
similar in nature to those of man, it was chosen for the donor species. 
The rabbit was used for the production of an anti-guinea pig hemo- 
lytic serum. Although the production of hemol.ytic anemia b.y this 
method has been accomplished bj"^ other investigators in the past, 
exact hematologic studies and their correlation with clinical sjm- 
dromes have not hitherto been full^- carried out. The results of 
of these studies are the subject of the present paper. 

Methods and Material. 1. Preparation of Hemolytic Sera. Adult 
guinea-pigs weighing about 590 goi. were used. They were fed on a mixed 
diet of haj', seed, lettuce, carrots, and so on. Heart blood was obtained 
by puncture of the ether-anesthetized animal and washed with normal salt 
solution. The blood was then injected into the ear veins of rabbits in 
accordance with the following scale of dosage: 1st daj’-, 0.5 cc.; 3d da}", 
1.0 cc.; 5th day, 1.0 cc.; 7th day, 1.0 cc.; 11th day, 1.5 cc. On the 19th day 
a trial bleeding was performed, and the rabbit serum titrated for anti- 
guinea pig hemolytic activity in vitro. The hemob^tic titer at this time 
usually varied between 1 to 50 and 1 to 100, the agglutinin titer between 
1 to 200 and 1 to 400. If the serum was sufficiently potent, it was inac- 
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tivated by heating to 56° C., for J hour, and phenol 0.4% was added as a 
preservative. All hemolytic serum was diluted to a final titration value of 
1 to 50 (normal rabbit serum has a guinea pig hemolytic activity of under 
1 to 10). Sera of high titer, up to 1 to 1600, have been prepared by the 
use of more frequent injections and by continuing injection over a longer 
period of time. The hemolytic sera thus prepared presented all the criteria 
of an immune serum which have been listed above. As Avith the human 
hemolytic serum, hemolytic activity could be inactivated by incubation 
with normal guinea-pig serum. 

2. Titration of Hemolysin. The hemolytic sera were diluted 1 to 2, 1 to 4, 
1 to 8, 1 to 16, 1 to 32, and so on. To 0.5 cc. of serum were added 0.5 cc. of 
a 2% suspension of washed guinea-pig red cells, 1.5 cc., of isotonic (0.85%) 
NaCl solution, and 0.5 cc. of a 10% fresh guinea-pig serum for complement. 
These materials were mixed and incubated at 37° for an hour before read- 
ings were made. The hemolytic titer was given by the last tube in which 
hemolysis was visible, the agglutinin titer by the last tube in which agglutin- 
ation was visible. 

3. The Production and Study of the Hemolytic Syndromes. Guinea-pigs 
were injected intraperitoneally and intramuscularly with varying doses 
of standardized (1 to 50) hemolytic serum, comparative studies with both 
methods of injection being made. Control injections with normal rabbit 
serum were also performed. Hematologic studies were made frequently, 
usually at daily intervals. Blood was obtained in small drops from one of 
the ear vessels. Hemoglobin estimations were made by the Newcomer 
method, so calibrated that 100% equaled 15.5 gm. of hemoglobin. Red 
blood cell and white blood cell counts were made with U. S. Bureau of 
Standards certified pipettes and hemacytometers. Platelet counts were 
performed according to the method of Dameshek.*® Reticulocyte counts 
were performed in the ordinary “dry” manner on cover slips, brilliant 
cresyl blue and Wright’s stain lieing used. Price-Jones curves'*^^ were per- 
formed by counting 200 red cells, using a calibrated Leitz micrometer eye- 
piece. Hematocrit estimations were made by using Heller and Paul’s dry 
oxalate mixture®" for collection of the blood and the Wintrobe**" hematocrit 
tubes. Estimations of the mean red cell thickness were made from the 
mean corpuscular volume and red cell diameter according to the following 
formula: 

. , volume mean corpuscular volume 

Thickness = — ? = 7 — r; — 

surface area ir (radius)® 

In the determinations of hematocrit and fragility, separate sets of guinea- 
pigs were usually used because of the necessity of removing 2 cc. of heart 
blood at 1 to 3-day intervals. Fragility tests were performed according 
to the method of Daland and Worthley,” so modified that only a 10 % sus- 
pension of red blood cells was used. 

Postmortem examinations were performed in every instance. Smears 
from the bone-marrow were stained with WrighGGiemsa stain; sections 
of the bone-marrow and spleen were fixed in Zenker’s solution, paraffin sec- 
tions being prepared and stained with eosin-methylene blue. 

Results. 1. The Effect of Normal Rabbit Serum. When normal 
rabbit serum was injected into guinea pigs (Chart 1), the effect 
was entirely negative except for minor fluctuations in erythrocyte 
counts and for slight reticulocytosis. 

2. The Comixirative Effect of IntraperitoncaJ and Intramuscular 
Injections. Identical small, medium and large doses of hemolytic 
serum were given intramuscularly or intraperitoneally to three sets 
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of 6 guinea pigs and their effects compared. In general, the effects 
were identical, the only difference bemg in the rapidity of the devel- 
opment of the hemolytic syndrome. Serum given intraperitoneally 
produced anemia more quickly, and with large doses resulted more 
quickly in death of the animal than when the injections were given 
intramuscularly. As judged from the sur\dval times of the animals, 
the intraperitoneal route was 1.5 to 2 times as effective as the intra- 
muscular. Intravenous administration was not attempted. 

3. The Comparative Effects of Varimis Dosages of Hemolytic Serum. 
Varjdng dosages of hemolytic serum were given to 56 guinea pigs. 
The tjqie of hemolytic effect produced varied directly with the 
amoimt of serum injected (Chart 2). 



Chakt 1. — The effect of (a) normal rabbit serum, and (6) hemolytic rabbit (anti- 
guinea pig) serum on the red blood cells and hemoglobin of the guinea pig. 

The effect of the normal serum is negligible, whereas the hemolytic serum produces 
intravascular hemolysis with anemia and a compensatory' reticulocytosis. 


(а) Large Dosage. Doses of hemolytic serum varying between 
0.5 and 2 cc. were given. to 27 guinea pigs. This usually produced 
death within 5 days. In almost every instance, a fulminating ane- 
mia resulted, which was characterized by the presence of an almost 
uniformly microcytic tj-pe of cell population and a greatly increased 
crj'throctde fragility. Very little evidence of bone-marrow regen- 
eration in the form of reticulocj-tosis was present, and at postmortem 
examination hemoglobinuria was a striMng feature. Li 5 cases a 
less fulminating acute hemolytic anemia with less marked micro- 
cytosis developed. 

(б) Medium Dosage. Nineteen guinea pigs received moderately 
large dosage: 0.2 cc. of hemoh'tic serum daily or increasing daily 
doses of serum beginning with 0.1 cc. up to 0.7 cc. Usually an 
acute hemolytic anemia resulted, although in 1 case a fulminating 
anemia developed as with the larger dosage, while in 5 cases a rela- 



HEMOLYSINS AS THE CAUSE OF HEMOLYTIC ANExMIAS 773 


lively subacute type of anemia ensued. Occasionally definite ane- 
mia did not develop. In the majority of these cases, the erythrocyte 
count dropped to levels of about 1,000,000 in a period of 5 to 
7 daj^s. The outstanding hematologic feature in these animals was 
the development of small, thick red cells (“spherocytes”) which 
became prominent about the 3d to the 5th day after injection. 
This phenomenon was associated with marked increase in erythro- 
cyte fragility... Within a day or two after the most marked sphero- 
cytosis, reticulocytes became prominent, in some cases reaching a 
level of 50 to 56%, and nucleated red cells appeared. Spherocytes 
now became diminished both in relative and absolute numbers, and 
the blood picture became dominated by the appearance of large 
red cells, usually reticulated. The animals now either made an 
uneventful recovery -or died. 



Chabt 2. — The effect of varying doses of hemolytic serum on the red blood cells. 

A small dosage results in (a) a gradually progressive anemia with secondary well- 
marked regenerative changes (reticulocytosis) ; (6) moderate dosage in acute hemolytic 
anemia; and (c) large dosage in fulminating anemia with hemoglobinuria but without 
reticulocytosis. 


(c) Small Dosage. Eleven guinea pigs were given small doses of 
hemolytic serum— 9 animals 0.1 cc. daily, and 2 animals 0.1 cc. 
twice weekly. There were no demonstrable effects in the 2 animals 
of the latter group, whereas in those given daily injection, all devel- 
oped subacute anemia. The “subacute anemia” which was less 
rapid in its development than the acute tj^ie was similar in its 
hematologic picture to tlie terminal reaction of the acute syndrome, 
i. c., there was moderate anemia of 3,000,000 to 3,500,000, and 
very little spherocytosis, the blood picture being dominated by the 
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presence of nucleated red cells, reticulocytes and normal-sized red 
cells (“pseudomacrocytic” blood picture). In these cases the 
anemia ordinarilj^ persisted for about 2 to 3 weeks, following which 
the animal usually made a complete recoverJ^ 



Chart 3. — The effect of increasingly large doses of hemolytic serum after several 
injections of small daily dosages. . ■ 

Despite the relatively large dosages, a precipitous drop in red blood cell count 
does not develop, probably because of the protective action of a previously stimulated 
bone marrow. This effect may be contrasted with the findings recorded in Chart 4. 



Ch.^rt 4. — The effect of increasingly large doses of hemolytic serum. There is a 
rapid drop both in red cell count and hemoglobin, quite in contrast to the changes 
noted in Chart 3, in which the animal was given preliminary small doses of hemolytic 
serum. 


{(I) The Effect of a Small Dose of Hemolytic Seruvi Followed hy a 
Large Dose. In 1 guinea pig, small doses (0.1 cc. 1-50) of hemolytic 
serum were given intraperitoneally daily for 16 days with the 
resultant development of subacute anemia (Chart 3). Beginning 
with the ISth day, the daily dosage of serum was increased by 
0.1 cc. until 0.7 cc. was given. This resulted in a moderate degree 
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of anemia with only slight reticulocytosis (16%), the animal making 
a complete recovery. This is quite in contrast with the reaction 
of the animals receiving increasing dailj'^ dosage of hemolytic serum 
up to 0.7 cc., without preliminary small injections; in these, the 
development of acute hemolytic anemia was the rule (Chart 4). 

4. The Blood Picture. As pointed out above, the blood picture 
varied directly with the dosage of hemolytic serum injected— a 
large dose producing a rapidly fulminating anemia with hemo- 
globinuria, a medium-sized dose producing an acute hemolytic 
anemia, and a small dose a subacute tjqie of syndrome. 



Chart 5. — The effect of moderate daily doses of hemolytic serum. A subacute 
type of anemia develops. Note the well-marked reticulocytosis which is followed by 
gradual rise in the erythrocyte and hemoglobin level. Spherocytosis develops with 
progression of the anemia. 


Red Blood Cell Coimis. The normal red cell count of the guinea 
pig varies between 5,000,000 and 6,000,000 per c.mm., and the nor- 
mal hemoglobin concentration between 13 and 15 gm. per 100 cc. 
In the fulminating cases the red cell count dropped precipitously. 
Within 1 to 2 days the count fell to 1,000,000 or Jess with a con- 
comitant fall in hemoglobin, and the animal died. In the less ful- 
minating cases, ‘the red cell count fell less precipitously, reaching 
its lowest level of 1,000,000 or thereabouts in a period of 5 to 7 days, 
following which the animal either died or began to sliow recovery. 
In tlie subacute cases, the development of anemia took place rela- 
tively slowly over a period of 7 to 14 days, and the anemia was less 
profound witli the red cell count usually dropping to a level of 





776 


DAMESHEK, SCHWARTZ; 


about 3,000,000 to 3,600,000. Following the persistence of an 
anemic level for several days, there was gradual increase in erythro- 
cyte count while the animal made complete recovery (Chart 5). 

Type of Red Cells. The red cells of the normal guinea pig are 
identical in appearance with those of man, being round, and when 
viewed on edge, biconcave in appearance. There is slight aniso- 
cytosis, but the great majority of cells have a diameter between 
7 and 7.5 micra, the average red cell diameter being 7.2 micra. 
With the development of anemia, marked changes in the size and 
shape of the red cells took place, the most striking change being in 
the development of microcytosis (Chart 6). The microcytes were 
further characterized by an appearance of increased thickness, 
clearly visible in the stained preparations, and unusually well- 
brought out in the supravital preparations. ^Vhen seen on edge, 
these cells presented a striking appearance of roundness, the bicon- 
cave appearance having completely disappeared and the cell having 
assumed a spherical character. Supravital studies on these prepa- 
rations revealed that the red cell goes through a series of distinct 
changes before becoming a “complete” spherocyte. At first the 
biconcavities become more shallow. Then one concavity disap- 
pears, leaving cup-shaped or jug-shaped cells with an indentation 
which becomes progressively more shallow. When this disappears, 
a round ball-shaped "spherocyte” results. The more sudden and 
severe the anemia, the greater was the proportion of these cells. 
In the fulminating cases, the animal died with practically 100% 
spherocytes, the rare reticulocytes appearing huge in comparison. 
In those with longer course, the red cell picture shortly became 
diversified, due to the appearance of large, biconcave, polychromato- 
philic red cells which, when stained supravitally, were seen to be 
reticulocytes. At the same time nucleated red blood cells (normo- 
blasts) of varying degrees of maturity and in varying numbers were 
seen, together with other signs of increased regenerative activity 
on the part of the bone marrow: basophilic stippling, ring bodies, 
and so on. The striking contrast between the small thick sphero- 
cytes and the immature cells (reticulocytes) was at no time greater 
than at this point, when both tjT)es of cells were present in great 
abundancy (Chart 7). In this stage both rapid hemolysis and well- 
marked regenerative activity were present. In cases which went 
on to recovery the spherocytes gradually disappeared as more and 
more reticulocytes and new mature red cells appeared, and with 
their disappearance the blood picture assumed a “pseudomacro- 
cytic” appearance with an actual increase in the average red cell 
diameter (q. v.). This was due to the presence of large numbers 
of polychromatophilic macrocjiies (reticulocytes), and of normal 
new red cells. With recovery of the animal, the blood picture 
finally resumed its normal appearance. 



Normal Hemolytic phase Regenerative phase 

Acute experimental hemolytic anemia. 

Chart 6. — Changes in the erythrocyte picture in the peripheral blood of a guinea 
pig following daily injection of large doses of hemolytic serum. 

The hemolytic phase (4th day) is characterized by the presence of extreme micro- 
cytosis (spherocytosis), while the regenerative phase (7th day) is marked by the 
appearance of large new cells (reticulocytes) which appear huge in contrast. Note 
that the spherocytes have a thick appearance even in dry films and show no central 
concavity. ( X 940.) 



Hemolytic phase Regenerative phase Recovcrj’ phase 

Subacute experimental hemolytic anemia. 

Fig. 7. — Changes following daily injections of moderate doses of hemolj’tic serum. 

The hemolytic phase (7th day) is characterized by a moderate spherocytosis. In 
the later phases of regeneration and recovery the large reticulocytes give a false 
picture of macrocytosis (“pseudomacrocytic” picture) similar to that seen in certain 
cases of clinical acute hemolytic anemia. Note that the new red blood cells (reticulo- 
cytes) but recently derived from the bone marrow are large. ( X 940.) 







Normal 


Case 3 


Case 2 



Normal Acute experimental Subacute experimenta 

Chart 12. — Similarities in the blood pictures of the guinea pig (B) and man (A) 
normallj% in acute hemoljriic anemia and in subacute hemolytic anemia. 

Note the spherocytosis in the middle set of pictures and the pronounced reticulo- 
cytosis characteristic of the subacute course both clinically and experimentally. 
(X 940.) 
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Reticulocytes. In the acute fulminating cases, the animals fre- 
quently died with severe anemia and without the appearance of 
reticulocytes. The less acute cases were characterized varying 
degrees of reticulocytosis, most marked in the subacute cases which 



Ghaut 8. — Price-Jones curves of the red blood cell diameters during the develop- 
ment of anemia following the injection of hemolytic serum. 

Note that the first change is a imiform shift (4th day) to a smaller type of red 
cell population. Next (8th day) is further diminution in the cell size with the 
appearance of well-marked spherocytosis. Simultaneously one notes the appear- 
ance of large cells (reticulocytes) (see also Chart 9). This gives a peculiar "hump”- 
shaped curve. Finally (14th day) is a shift to a normal type of curve, although a 
heterogeneity of all the red cell population (wide curve) is still to be noted. (Guinea 
pig No. 82.) 


went on to recovery. In these animals reticulocyte counts of 40 to 
56% Avere common. Following the reticulocyte peak the red count 
usually rose. 

Price-J ones Curves. The varying and often rapid changes in the 
tj^pes of red cells are best brought out in studying the red cell 
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diameters by the Price-Jones method. The first change which 
developed became noticeable in 1 to 3 daj's and was characterized 
by a shift to a smaller tj'pe of mature red cell population, the 
average red cell diameter diminishing to about 6.8 micra (Chart 8). 
With further diminution in the average red cell diameter to between 
5 and 5.6 micra, anemia became increased. The very small cells 



Chart 9. — Analysis of the Price-Jones curve of the red cell population on the 
Sth day (see Chart 8). 

It will be seen that the formerly normal cells have almost entirely been reduced to 
microcj-tes (spherocytes) and that the apparent increase in large cells and conse- 
quent increase in average cell diameter is produced by the appearance of normal- 
sized rcticulocj-tcs. Guinea pig No. 82. 


were all spherocytes. In those animals which survived this period, 
the next change that occurred was characterized by a double-peaked 
Price-Jones curve. Analysis of this curve by differential diameter 
counts of reticuloct-tes and non-reticulocytes (Chart 9) demon- 
strated that the largest peak, which was at a smaller cell diameter 
than normal, was caused by the mature red cells (mostly sphero- 
cytes), and the smaller peak,’ present at a larger red cell diameter 
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than normal, was composed of reticulocytes. With recovery, the 
curve might at first show a macrocytic tendency, which then gave 
way to an essentially normal type of curve. 

Hematocrit, Mean Corjmscular Volume, Mean Cell Thickness. 
The volume of packed red cells of the normal guinea pig varies 
between 46 and 50%. When a moderately large dose of hemolytic 
serum was given, a definite diminution in the hematocrit was notice- 
able within 24 hours, and within 48 hours there was a precipitous 
drop to levels between 25 and 32%. With the development of 
severe anemia, the hematocrit value reached levels of between 11 
and 20%. The mean corpuscular volume of the normal guinea pig 
is somewhat smaller than that of the normal human, varying in 
our cases from 73 to 82 cubic micra. Although the hemoglobin 
and red cell levels diminished rapidly, no definite change took place 
in the mean corpuscular volume; in fact, this might actually become 
increased: from 73 to 89 cubic micra in one instance, from 81 to 
87 cubic micra and from 73 to 87 cubic micra in other instances. 

Despite this essential lack of change, or even increase, in the total 
cell volume, the diameter of the red cells was simultaneously dimin- 
ishing rapidly. This could indicate only one thing; a marked 
increase in the thickness of the individual red cell. Calculation of 
the mean cell thickness from the mean cell volume and the mean 
cell area showed a marked increase in this factor: from 1.79 to 
4,2 micra (1) in 1 case in which the animal died with practically 
all spherocytes, and from 1.9 to 3.01 micra in another instance 
(Table 1), 

Table 1. — Correlation of Certain Erythrocytic Factors. 


Fragility 


Dose n.B.C. Heraalocrit. 


(in CO.). 

Days. 

(in mill.). 

%. 

M.C.V. 

M.C.D. 

M.C.T. 

B.H. C.H. 


G.P. 

88. Large Dose — Acute Fulminating Anemia. 


0.3 . . 

. 0 

6.90 

49.5 

73 

7.3 

1.79 

0.40—0.24 

0.3 . . 

. 1 

5.45 

44.5 

82 

7.0 

2.11 

0.40—0.26 

0.3 . . 

. 2 

3.81 

28.0 

74 

6.0 

2.70 



3 

2.50 

18.0 

72 

5.8 

2.71 

0.80—0.32 


4 

1.56 

14.0 

89 

5.2 

4.20 

+0.80—0.40 



G.P. 89. 

Medium Dose — Acute Anemia. 


0.2 . . 

. 0 

5.70 

42.0 

74 

7.0 

1.90 

0.46—0.30 

0.2 . . 

. 1 

5.04 

38.0 

76 

6.8 

2.09 

0.48—0.28 

0.2 . . 

. 2 

4.79 

39.0 

81 

6.6 

2.34 

0.46—0.28 


5 

4.76 

38.0 

80 

5.8 

3.01 

0.56—0.32 


6 

4.39 

37.0 

84 

6.0 

2.99 

0.58—0.20 


7 

4.11 

36.0 

87 

6.2 

2.89 



8 

3.89 

32.0 

81 

6.2 

2.69 

0.52—0.12 


9 

4.32 

32.0 

78 

7.1 

1.94 

0.50—0.12 


nisan corpuscular volume. B.H. = beginning hemolysis, 

corpuscular diameter. . C.H. = complete hemolysis. 

M.C.T. = mean corpuscular thickness. 

With diminishing hematocrit percentage, the mean cell volume remains normal 
or even increased but the mean cell diameter becomes greatly diminished. Thus the 
mean cell thickness becomes greatly increased and simultaneously, the fragility of 
the red cells becomes abnormally great. 
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Fragility. The erythrocji:e fragility was studied in 12 instances. 
In the normal guinea pig, hemolysis began at 0.4 to 0.5% of NaCl 
solution, and was complete at 0.2 to 0.3%. Average figures for 
beginning and complete hemolysis were 0.44 to 0.24%. The fragil- 
ity test following administration of hemolytic serum varied directly 
with the amount of serum given, i. e., with the tj'pe of hemolytic 
syndrome induced (Chart 10). In the fulminating cases, with the 
development of severe anemia, hemolysis began at or just below 
the concentration of normal salt solution (0.8 to 0.85%), becoming 
complete at 0.4%. In the less fulminating acute cases, fragility 



Chabt 10. — The effects of varying doses of hemolytic serum on cell diameters 
and fragility (resistance to hypotonic solutions of sodium chloride) of the red cells. 

A large dose of hemolj'sin results in a precipitous drop in the red cell diameter and 
a greatly increased fragility; smaller doses result in less dramatic changes. In 
guinea pig No. 65, given the smallest dose, an actual increase in red cell diameter 
develops in recovery', with an associated return of the erythrocyte fragility to normal. 
There is striking correlation between the development of microspherocytosis and 
increasing fragility. The spherocyte (and its associated phenomenon: increased 
fragility) may be considered as an index of intravascular hemolysis. 


rapidly increased to values of 0.58 to 0.68%, following which it 
would diminish unless the animal died. In the “subacute” cases, 
fragility became only slightly increased, hemolysis beginning at 0.5 
to 0.56%. As the animal recovered, the fragility test returned to 
its normal level; in fact, in some instances, increased resistance of 
the red cells developed with hemolysis beginning at 0.38% NaCl 
and becoming complete at 0.1 to 0.12%. 

The changes in fragility test could readily be correlated with the 
various morphologic changes occurring in the red cells. Thus, 
with extreme fragility, as in the fulminating cases, almost all of 
of the red cells were spherocytes; with moderately increased fragility. 
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the spherocytes were not as numerous; and with slightly increased 
fragility, relatively few of the cells were present. These correlations 
are graphically brought out by comparison of beginning hemolysis 
in the fragility test with the average red cell diameter of the non- 
reticulocytes (Chart 10). It is seen that increasing fragility varied 
directly with diminishing diameter of the mature red cells and with 
their increasing thickness; diminishing fragility developed as the 



Chart ll. — Semidiagrammatic chart of the various phases which take place in 
the experimental hemolytic anemia produced by the injection of hemolytic serum. 

During the "prehemolytic” stage the only demonstrable change is slight diminu- 
tion in the average diameter of the red cells. This is the stage of “sensitization.” 
Following this (hemolytic phase), as the red cells shrink further and become more 
markedly spherocytic, there is an accompanying decrease in the resistance of the 
cells -with a rise in the fragility. The spherocytes now begin to disintegrate with 
resultant fall in the red cell count. As a compensatory measure the bone marrow 
becomes hyperactive (regenerative phase) and reticulocytes appear. With the 
appearance of the reticulocytes, there is an increase in the cell diameter, w'hich may 
actually become greater than normal (pseudomacrocytic blood picture). Simulta- 
neously with the outpouring of new cells, there is a rise in the red cell count. During 
the period of regeneration when the old (destroyed) ceU population is entirely re- 
placed, the resistance of the new cells is found to be increased. The recovery phase 
is characterized by gradual return of all the factors to their normal levels. 


red cell diameter increased. The phase of increased resistance which 
might develop during recovery was associated with the development 
of the “pseudomacrocytic” type of blood picture, in which large 
numbers of reticulocytes and normal new red cells were present 
(Chart 11). 

5. Pathologic Anatomy. In the fulminating cases there was evi- 
dence of severe “toxicity” with occasional areas of ecclij^mosis, 
hemorrhagic areas in the lungs, and reactions of necrosis about the 
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site of the intramuscular injection. These were lacking in the 
“acute” and “subacute” cases. The spleen in all tj^Des was 
invariably enlarged— from 1| to 5 times its normal size— and micro- 
scopically showed extreme congestion, with dilatation of sinusoids. 
The bone marrow was intensely hj^jerplastic, the hj^serplasia being 
limited mainlj'- to the erj^throblastic elements. Erythrogenesis was 
of the “normoblastic”^'^ tj^je, the immature red cells being similar 
to those seen in functional hj^erplasia following hemorrhage. Dif- 
ferential counts of bone-marrow smears bore out the marked hyper- 
plasia, as evidenced by the numerous erythrogones and the normo- 
blasts of the “A” (macroblast) variety.'^ Price-Jones diameter 
stu'dies of the nucleated red cells of the bone marrow showed that 
the most mature nucleated red cells (Tj^pe “C”) were normal in 
size, even in those animals which had died of the fulminating sjm- 
drome with practically 100% of spheroc 3 des present. In other 
words, the discrepancj" in size between the relativelj^ large normo- 
blast “C” (normoblast) of the bone marrow (as well as of the 
peripheral blood, when present) and the spherocjde of the blood 
was a striking phenomenon which will be commented upon below. 

Comment. 1. Previous Skidies. The production of hemoljdic 
anemia bj’’ the use of heterophilic hemolytic serum is almost as old 
as tlie science of immunology. Belfanti and Carbone^ were appar- 
entlj'’ the first to carrj" out tliis procedure. Bordet,® and Ehrlich 
and Morgenroth®“ used this method in developing their theories of 
immunit}^ Cantacusene,® and Lesne and Ravaut®® established the 
different effects of large and small doses. Panton and Ross,^® con- 
firmed bj" Muir and McNee,®® demonstrated that large doses caused 
hemoglobinemia and hemoglobinuria, whereas small doses produced 
nucleated red cells and manj'^ microcodes. Banti,^ in 1913, dis- 
tinguished two phases in the experimental hemoljdic anemia: hemo- 
Ijdic, characterized b}’’ diminution in red cell count and hemoglobin; 
and regenerative, characterized bj’' the presence of large numbers 
of reticulocjdes. Banti also demonstrated the appearance of marked 
fragilit\" of the red cells which developed as the anemia progressed. 
From 1913 to 1937 few investigations were apparentlj’’ carried out 
with this method. Filo,®® in 1937, produced hemoljdic anemia by 
the use of heteroljdic sera and, although he carefullj^ studied the 
er.vthroc 3 'te, leukocjde and platelet counts, he made but little 
attempt to correlate this work with clinical phenomena, nor did he 
stud}’ the red cell diameter or fragility. 

In summar}-, although previous investigations in the production 
of various hemolytic syndromes by the use of heterolytic sera have 
been moderately extensive, they are deficient from the hematologic 
standpoint in that most of the studies were made as part of an 
immunologic research. The work of Panton and Ross,*® Banti,* 
and of Filo®® is thoroughly in line with our own investigations, 
although the significance of the various hematologic findings does 
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not appear to have been appreciated. Thus all but Banti noted 
the pronounced microcytosis, but failed to attach any significance 
to it. Banti dismissed the increased fragility by concluding that 
it was due to the development of a special “fragilizing” activity by 
the organism. He discounted the possibility that the increased 
fragility might be due to the action of the hemolysin upon the red 
cell, as suggested by Troisier, Dufourt and others.^®'’ In none of 
the investigations was the spherocytic character of the red cell or 
its relationship to the increased fragility mentioned. 

2. Dosage and Classification. It has been demonstrated that by 
simple variation in the dosage of hemolytic serum various types of 
hemolytic syndromes can be produced. Thus large dosage resulted 
in fulminating anemia and hemoglobinuria; moderate dosage, in 
acute hemolytic anemia in which initially spherocytosis and later 
reticulocytosis were prominent; small dosage, in a relatively chronic 
or subacute anemia, in which bone-marrow regeneration often over- 
shadowed the evidences of hemolysis. These three types were not 
always as clear-cut as thus delineated, since transition types could 
occasionally be distinguished. Preliminary experiments in the pro- 
duction of chronic hemolytic anemia in the guinea pig have not as 
yet been successful. 

The various types of hemolytic syndromes experimentally pro- 
duced may readily be matched with well-known clinical syndromes, 
often described under different headings, and supposedly completely 
unrelated. These are compared in the accompanying table: 


Table 2. — Hemolytic Syndrome and Dosage of Hemolysin. 


Experimental syndromes. 

Large Dosage. 

A. Fulminating hemolytic anemia 
with hemoglobinuria 


Clinical syndromes. 


Acute paroxysmal hemoglobinuria;’’’^* par- 
oxysmal nocturnal hemoglobinuria; ful- 
minating acute hemolytic anemia with 
hemoglobinuria; hemoglobinuria with hem- 
olytic anemia.* 


Moderate Dosage. 

B. Acute hemolytic anemia: 

(а) With spherocytes predom- 

inating. 

( б ) With reticulocytes predom- 

inating 


Small Dosage. 

C. Subacute hemolytic anemia 
with “ pseudomacrocytic ” 
blood picture 


D. Chronic hemolytic anemia (not 
yet produced) 


Acute hemolytic anemia (“febrile,” “Led- 
erer’s”): 11,22,26,31,36 

(а) With spherocytes predominating. 

( б ) With reticulocytes predominating; 

“crisis” of chronic hemolytic ane- 
mia; ? erythroblastosis fetalis. 


Subacute hemolytic anemiaii'”i’*i’i'’*’ with 
“pseudomacrocytic” blood picture (often 
mistaken for pernicious anemia) ; hemoly- 
tic anemia and “pernicious anemia” of 
pregnancy. 

Chronic hemolytic anemia: 

With spherocytic blood picture (congeni- 
tal) ; ? with sickle-cell blood picture. 
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By analogy with the experimental sjmdromes, one may speculate 
that differences in clinical syndromes are due, at least in some 
measure, to differences in the degree of intravascular hemolysis 
which is taking place. By thinking of the various clinical hemo- 
lytic syndromes in terms of “dosage” of hemolysin, one can readily 
see why hemoglobinuria may accompany certain cases of fulminat- 
ing acute hemolytic anemia, why hemolytic icterus is an accom- 
paniment of certain cases classified as “hemoglobinuria,” and why 
“crises,” resembling in every respect the clinical picture of acute 
hemolytic anemia, occasionally occur in cases of chronic congenital 
hemob'tic icterus. 

Hemoglobinuria is merely the signpost of a hemoglobinemia that 
rises above the kidney’s threshold for blood pigment. Hemoglob- 
inemia develops when intravascular hemolysis is so rapid that 
conversion of hemoglobin to bilirubin cannot take place rapidly 
enough to prevent its detection in the blood stream. Chauffard® 
pointed out this fact in 1909 and stressed the relationship of dosage 
of hemolysin to the character of the resultant syndrome. Thus, in 
the case of Chauffard and Vincent,® in which acute hemolytic anemia 
was present in association with a very active serum hemolysin, 
hemoglobinuria and icterus were both present. In paroxysmal 
“cold” hemoglobinuria (associated with the Donath-Landsteiner 
tjT)e of hemolysin) intravascular hemolysis is apparently so rapid 
that icterus, which takes time to be produced, does not develop®^ 
in detectable amounts. In paroxj>-smal nocturnal hemoglobinuria,®® 
hemoglobinuria is outstanding at night whereas during the day only 
icterus and hemoglobinemia are present. The report of Hamburger 
and Bernstein,®’’ which stresses the relationship between hemo- 
globinuria and icterus, points out the common fallacy of regarding 
cases of hemoglobinuria as belonging to an entirely different cate- 
gory from that of hemolytic anemia (icterus). Hemoglobinuria 
and hemolytic icterus are simply different manifestations of the 
same fundamental phenomenon: intravascular hemolysis. Rapid 
fulminating hemolysis causes hemoglobinemia (and hemoglobin- 
uria); less rapid hemolysis results only in icterus (and usually 
anemia). 

3. The Blood Picture, (o) General. As shown above, the varia- 
tions in the blood picture were directly dependent upon the dosage 
of tlie hemoljdic serum and upon the phase of the resultant hemo- 
lytic sjTidrome. Thus, with large dosage the blood picture in these 
cases was a purely hemolytic one and completely lacking in regen- 
erative phenomena. Medium-sized dosage resulted in (o) a hemo- 
lytic phase witli many spherocytes, and (6) a regenerative phase 
witli prominent^ phenomena of erythrocytic immaturity. Small 
dosage resulted in an inconspicuous hemolytic phase, soon over- 
shadowed by the phenomenon of regeneration, turning gradually 
to normal. 
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(b) The Sjjherocyie. The most outstanding feature of the blood 
picture was the development during the hemolytic phase of large 
numbers of small, thick red blood cells, i. e., spherocyies. These 
cells exliibited all the characteristic criteria: microcytosis, an ap- 
pearance of increased density and thickness in the stained prepara- 
tion, a definitely rounded and globular appearance in the fresh 
preparations with disappearance of the normal biconcavity, a greatly 
increased thickness with an equally increased volume-thickness 
index, and finally increased fragility (see below). 

The spherocyte was first described as such by Naegeli^® in cases 
of congenital hemolytic icterus. He suggested that these cells were 
pathognomonic of the disease which could thus be designated as 
‘^spherocyte anemia” or “globe-cell anemia.” Gansslen^^ made 
much the same observations, but correlated the spherocyte 
and increased fragility. Microcytosis (small diameter) had pre- 
viouslj" been described by Chauffard^“ and numerous other observ- 
ers. Vori Boros^ was the first to make careful studies of tlie in- 
creased thickness of the microcytes and showed that, although the 
cells were diminished in diameter, the cell volume was nevertheless 
normal. This could only be explained by increased thickness. 
Von Boros also proposed a “thickness index” to indicate the degree 
of change in thickness. Haden^® studied these phenomena further 
and concluded that “Naegeli’s conception of microspherocytosis 
as the fundamental and probably constant inborn error in this 
disease (congenital hemolytic icterus) seems the correct one.” He 
stated that “the shape of the red cell indirectly represents an 
anatomic variation from normal,” in common with the “tower 
skull” and other abnormalities. Gansslen, Naegeli and Haden all 
concluded that the microspherocytosis indicated a definite bone- 
marrow defect and was pathognomonic of the disease. Thompson^^ 
states: “ The, spherical microcytes .... are as pathognomonic 
of this disease as are the sickle cells, in sickle-cell anemia.” On 
the other hand, von Boros'^ and Heilmeyer^® state that they have 
observed the spherocyte in various conditions other than congenital 
hemolytic icterus. 

Our own experience, both in clinical and in experimental cases, is 
directly contrary to the view that spherocytosis is primarily due 
to a bone-marrow defect. We were led to the view that sphero- 
cytosis might be due to the activity of a hemolytic agent in the 
serum by the findings in our third case of acute hemoljftic anemia,^® 
which was characterized by the presence of large numbers of sphero- 
cytes and increased fragility (Chart 12). In this case, as the titer 
of hemolysin diminished, the red cell diameter increased and the 
erythrocyte fragility became normal. Similar cases have previouslj' 
been described by Chauffard, Troisier and Girard,® and by Widal 
and Weissenbach.^" In pre\dous studies of Henstell and Dameshek®^ 
of the bone marrow and blood in a case of congenital hemolytic 
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icterus, it was noted that the red cell diameter of the most mature 
nucleated red cells in the bone marrow averaged 9.84 micra (normal 
or slightly increased), whereas the average red cell diameter of the 
peripheral blood was reduced to 6.76 micra. Furthermore, the 
most mature nucleated red cells in the peripheral blood of the 
clinical case of acute hemolytic anemia above referred to were of 
normal diameter: 8.9 micra, as compared with the average cell 
diameter of the non-reticulocyte red cells of the same day: 6.85 
micra. The average cell diameter of the reticulocytes in this case 
was 8.16 micra, whereas that of the non-reticulocytes (mature red 
cells) was reduced to 6.18 micra. These elinical findings, demon- 
strating that the immature red eells of the bone marrow and periph- 
eral blood, were of normal size while the mature red eells were dis- 
tinctly smaller than normal, could only indicate that the sphero- 
cjdes were formed not in the marrow but by the action of some 
agent on circulating red blood cells. Support of these views was 
given in our animal experimentation. 

In the experimental hemolytic sjmdromes, the number of sphero- 
cytes varied directly with the dosage of hemolytic serum, i.-e., the 
larger the dosage, the greater the number of spherocytes. The 
Price-Jones curves brought out graphically the changes which 
developed in the .mature circulating red cells as hemolysis took 
place. These changes have been discussed in detail above. The 
nucleated red cells of the peripheral blood were always normal in 
size and nucleated microcytes were never encountered. Studies of 
the red cell diameters of the most mature nucleated red cells of the 
bone marrow, in animals dying with almost total microspherocytosis 
of the peripheral blood, gave normal values for the bone-marrow 
cells. In an animal d.ving of acute fulminating hemolytic anemia, 
for instance, the average diameter of the most mature normoblasts 
was 9..3 micra (normal), whereas there was extreme microcytosis 
of the peripheral blood with an average cell diameter of 5.2 micra. 
We feel that these findings show conclusively that: a, spherocytes 
are formed outside of the bone marrow, h, spherocytosis develops 
only in mature red cells; c, a hemolytic agent, such as is present in 
hemolytic sera, is responsible for its development. As a corollary 
to thc.‘!e views, the ideas that spherocytosis is pathognomonic for 
congenital hemolytic jaundice and indicative of an inherited bone- 
marrow defect are cast into question. We have been able to pro- 
duce spherocytosis in animals by other hemolytic agents, such as 
distilled water and phen.vlhydrazinc. Price-Jones,’'^ and Kaminer 
and Ilohnsteiid- also noted that microcytosis became prominent 
during the phase of hemolysis in experimental hemolytic anemia 
produced by this drug. Banti' noted microcytosis and increased 
fragility in animals given toluol diamine. In clinical reports of 
hemolytic anemia due to such agents as malaria and sulphanilamide, 
the microcytosis is pointed out, without much attention being paid 
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to the phenomenon. For example, careful inspection of the photo- 
micrograph in Harvey and Janeway ’s*® recent article on acute 
hemol.ytic anemia due to sulphanilamide will re\"eal the presence of 
several tj'pical spherocytes. 

We feel, therefore, that spherocytosis represents an alteration in 
the mature red cell brought about by various types of hemolytic 
agents. In congenital hemolytic icterus, the spherocytosis may be 
due to the more or less continued action of an hemolysin. The 
extreme spherocytosis of the crisis of this disease may be due to the 
sudden liberation of large amounts of hemolysin and the resultant 
action upon the mature red cell. 

(c) The Reticulocyte and the Pseudomacrocytic Blood Picture. It 
may be stated as axiomatic that whenever there is increased blood 
destruction, increased blood formation shortlj’' takes place, unless, 
of course, the marrow is incapacitated. So much is this the case, 
that the reticulocytosis of hemobytic anemia is recognized as an 
important part of the blood picture and of diagnostic significance. 
In general, the more active the hemolytic process, the more marked 
is the reticulocj^tosis. This is brought out in the cases of congenital 
hemolytic icterus, in which fluctuations in severity of the disease 
are accompanied not only by changes in bilirubin content of the 
serum, urobilmogen content of the urine and extent of spherocytosis 
of the red cells, but also in the percentage of reticuIoc 3 ’-tes. In 
certain cases of acute hemolj^tic anemia, reticuloc^^tosis is often so 
pronounced as to dominate the blood picture. Since the reticulo- 
cytes (polj^chromatophilic red cells) are alwa^^s somewhat larger 
than the mature er^^throcj^tes, the blood smear in these cases will 
often appear to be that of a macrocytic anemia. Analysis of the 
type of red cell population bj'' differential Price- Jones curves of 
reticulocytes and non-reticulocytes shows that the appearance of 
macroc^^tosis is given bj' the reticulocjles. Thus in the second of 
our cases of acute hemolytic anemia (L. G.) (Chart 12), the average 
red cell diameter was 7.6 micra; the average diameter of the mature 
red cells (non-reticulocytes) was, however, 7.28 micra, and that of 
the reticulocytes 8.33 micra. The mean corpuscular volume in this 
case at the same time was definite^ eleA''ated— 125 cubic micra. 
We have called this tj'pe of blood picture "pseudomacroc.vtic,” 
since, although it resembles superficialbv the blood picture of perni- 
cious anemia, it is not trulj' macrocj^tic in the same sense. 

This pseudomacroc.ytic tj-pe of blood picture was readil.y repro- 
duced in our animal exiieriments and was noted in the phases of 
regeneration and beginning recovery (Chart 12). One may con- 
clude from the animal experiments that the finding of a similar 
picture in the clinical cases is indicative of active heraofvsis with 
simultaneously active regeneration on the part of a functionally 
h^'perplastic marrow. 
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(d) The Fragility Test. ChaufFard,*® in 1907, was the first to 
demonstrate that the red cells of congenital hemolytic icterus were 
unusually fragile to hj-potonic salt solutions. He felt that this was 
the fundamental abnormality of the disease. The nature of the 
increased fragility was for many years a mystery. Troisier,^®; 
Dufourt*® and others felt that the increased fragility might be due 
to “sensitization” of the red cells by hemolysin with consequently 
increased fragility. Banti, who produced experimental hemolytic 
anemia and demonstrated increased fragility, was at a loss to 
explain this phenomenon and suggested that the animal developed 
a “ fragilizing ” quality in the process. Gansslen®^ was the first to 
suggest a definite relationship between the presence of spherical 
erj-throcytes and increased fragility. Haden’s®® investigations con- 
firmed this work and placed it on a firm basis. He further empha- 
sized the direct correlation between thickness of the red cells and 
their susceptibility to hemolysis. Ponder ,■*! and Castle and Daland® 
studied the problem extensively. These recent investigations have 
abundantly shown both that the increased fragility of the erythro- 
cytes in congenital hemolytic icterus is due to their spherical nature, 
and that the extent of spherocj'tosis is directly correlated with the 
\'olume-thickness index. 

Pre^^ous studies of tlie djmamics of the problem have always 
been made either by producing spherocytosis in vitro by the use of 
hj-potonic solutions or from studj' of several cases of congenital 
hemolytic jaundice with variable cell thicknesses. In om- own 
experiments a more dj,Tiamic method was utilized, in that we were 
able to study the changing fragility simultaneously with the chang- 
ing relationships in the red cell count, red cell size and reticulocyte 
percentage. As already pointed out above, these studies have shown 
a striking correlation between the development of spherocytosis 
and increasing fragility. The red cells become unusually susceptible 
to hemolysis by hypotonic salt solutions when their average diameter 
is reduced and their average thickness increased. On the other 
hand, with increasing cell diameter and diminishing cell thickness, 
the cells became more resistant to hemolysis. Finally, with the 
development of a “pseudomacroc\-tic” blood picture in which 
reticulocytes were the outstanding cells, the red cells actually 
became more resistant than normal to hj-potonic salt solution. 

These results arc confirmatory of the previous investigations 
refcrrtHl to above. In addition, they have the advantage of having 
been jicrformcnl in the e.\perimental animal, where with rapidly 
altering conditions in the t\pe of red cell present the fragility test 
could be frequently carried out. They confirm conclusively that 
the fragility test is merely an expression of the average thickness 
of the red cell. The increased resistance of the red cells which 
(IcveloptHl during the phase of marked reticulocytosis is interesting 
in view of the many contradictory opinions which have been ad- 
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vanced regarding the fragility of the reticulocytes. As Daland and 
Zetzeh^ have pointed out, opinion is about evenly divided that the 
reticulocyte is (a) more resistant and (b) less resistant than the nor- 
mal red cell. Our investigations show quite clearly that the reticulo- 
cyte is more resistant than the normal red cell. Further studies on 
this point are now in progress. 

The studies of Gansslen^^ and of Haden^® showed that increased 
fragility is a function of the spherocyte. Our own investigations 
have further demonstrated that spherocytosis is a function of the 
action of hemolytic agents. We feel therefore that increased fragility 
is indicative of a hemolytic process and not simply evidence of an 
anatomic peculiarity of the red cell. 

4. The Relationship of Hemolysins to Hemolytic Anemia. That 
various sjmdromes closely comparable to those seen clinically can 
be produced by hemol 5 ''tic sera has been demonstrated. The ques- 
tion may be raised whether the experimental types necessarily bear 
any significant relationship to the clinical cases. We feel that 
although there is no proof of the identity of the clinical and experi- 
mental syndromes, the evidence is in favor of such a concept. We 
cite the following: 1, The serum in our 3 cases of acute hemolytic 
anemia showed the presence of an active “immune” hemolysin 
which disappeared as the patient recovered. 2, The hemolytic 
serum used in our experiments corresponded in every immunologic 
respect to the serum of our clinical cases. 3, The experimental 
hemolytic syndromes were similar in every respect to the clinical 
tjqjes. 4, Hemolysins have been found in various hemolytic 
syndromes. 

1. Our finding of active isohemolysins in 3 cases of acute hemoly- 
tic anemia was a rediscovery, since Chauffard and Troisier," Chauf- 
fard and Vincent,® Widal and his collaborators,^® and several others'*® 
had pointed this out in the years between 1907 and 1914. Krumb- 
haar,®® in his review of the subject, published in 1915, referred to 
these findings. Furthermore, both Chauffard® and Widab^ had 
observed single cases in which, with diminution in titer of hemoh’sin, 
there was subsidence of anemia and diminution in the abnormal 
fragility of the red blood cells. This fact in Case 3 of our series 
led to the speculation that the hemolysin might be etiologically 
related to the disease and the cause of the spherocytosis. The find- 
ing of hemolysin in the serum might simply be due to tlie produc- 
tion of an excess in tlie tissues with resultant overflow into the blood. 
The hemolysin which was present gave all the reactions of an 
immune bodj’’ and had thus been probably produced in response to 
an unlcnown antigen. 

2. The hemolytic serum produced experimentally by the injection 
of guinea-pig ertlirocytes into the rabbit possessed all the various 
characteristics of immune hemolysin and was thus immunologically 
identical with the human hemolytic serum bf the clinical cases. 
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Tlie same reactions took place in both sera with beat, addition of 
complement and addition of normal serum. 

3. The experimental syndromes which could be produced by 
varying tlie dosage of hemolytic serum were identical with various 
clinical syndromes (see Table 1). Hemoglobinuria, acute fulminating 
hemolytic anemia, subacute hemolytic anemia could all be re- 
produced. Although similarity of syndrome does not necessarily in- 
dicate a similar etiologic agent, it is nevertheless suggestive, especially 
when the experimental hemolytic serum is comparable immunologi- 
cally to that found clinically. The further findings in the experi- 
mental cases of spherocytosis, increased erythrocyte thickness and 
increased fragility together with the development of reticulocytosis, 
“pseudomacrocytic” blood picture and splenomegaly, were all con- 
firmatory of our main thesis that the various features of the hemo- 
Ijiiic anemias are all due to the action of hemolysins. 

4. Hemolysins have been found in various clinical hemolytic 
s\mdromes. In all, five tj’pes of hemolysins have been described: 
1, That of paroxysmal hemoglobinuria, in which, as Donath and 
Landsteiner®^ pointed out, an hemolysin activated by cold was 
present; 2, that described by Salen'** in a case of paroxj'smal hemo- 
globinuria as heat stable and not requiring complement; 3, that of 
paroxj-smal nocturnal hemoglobinmia in which, as described by 
Dacie, Israels and Wilkinson,*- a heat-labile, non-complement re- 
quiring hemolysin was found in low titer; 4, Enneking’s-* auto- 
hemolysin and isohemolysin in paroxj'smal nocturnal hemoglobin- 
uria; 5, and finally, the heat-stable, complement-requiring immune 
hemolysin described by Chauffard and his collaborators and by 
the present authors in cases of acute, non-familial hemolytic anemia. 

Summarizing this line of thought, since hemolytic syndromes 
identical with those seen clinically may be produced experimentally 
by immune hemolytic serum, and since hemolysins are occasionally 
found in clinical cases, the possibility exists that the various clinical 
hemolytic syndromes are due to the action of hemolysins. These 
may be of different t^-pes and may be present in different amounts. 
Tliey may function slowly, and produce a relatively chronic process; 
or violently, and produce a hemoh-tic “crisis.” That the various 
hemolytic syndromes arc due fundamentally to the activity of 
hemolysins upon mature circulating red blood cells and not to altered 
cellular formation in the bone marrow has not been definitely proven, 
although the evidence cited above indicates that the latter possi- 
bility is extremely remote. 

Summary. 1. Isohemolysins of the immune-body tj-pe were dis- 
covered in the serum of 3 cases of acute hemolytic anemia. 

2. .-Vnti-guinea pig hemolytic serum was prepared by the injection 
of guinea pig red cells into rabbits. This serum possessed all the 
immunologic properties of the serum found in the clinical cases. 

3. Hemolysis of tlie red cells of the guinea pig in vivo followed 
the injeetion of this serum. 
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4. varjaiig the dosage of anti-guinea pig hemolytic serum, 
various types of hemolytic syndromes were produced: fulminating 
hemolytic anemia with hemoglobinuria, acute hemolytic anemia and 
subacute hemolj'tic anemia. 

5. Various types of blood pictures could be reproduced at will: 
microspherocytosis, increased erythrocyte fragility, reticulocytosis, 
“pseudomacrocytic” blood picture and so on. 

6. The spherocyte is a small thick red blood cell unaltered in 
* yolume though small in diameter and unusually fragile to hj'potonic 

salt solutions. Our observations point to the conclusion that 
spherocytosis is due to the activity of hemolj^sin and not to an 
abnormal anatomic peculiarity or to a disturbed formation of cells 
in the bone marrow. Since increased fragility is a function of the 
increased thickness of the red cell, it is dependent upon the same 
cause. 

7. We believe that hemolytic syndromes are due to hemolysins, 
possibl}^ of different t^qies and present in different amounts, func- 
tioning slowly in some cases and violentl}’- in others. The various 
blood pictures of the hemolytic anemias, viz., anemia, spherocytosis, 
increased fragility, reticulocytosis, are in all probability due to the 
effects of tlie varying activity of hemolysins, and modified by the 
individual’s power to react. 

8. Since the experimentally produced hemolytic syndromes and 
the numerous clinical types are closed'’ comparable, the chief differ- 
ences in the clinical syndromes may be a matter of the amount of 
functioning hemolysin present. 
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PAROXYSMAL HEMOGLOBINURIA. 

With Report of a Case.* 

By C. P. Howard, M.D., 

E. S. Mills, M.D., 

AKD 

S. R. Tobts'send, M.D., 

SIOKTREAL, cakada. 

The subject of this communication (1473-36) is a sailor, aged 33, 
who reported to the Outpatient Department of the Montreal General 
Hospital in !March, 1936, because of severe chills followed by the 
voiding of wine-colored urine. 

Clinical History. The family history^ was not relevant. 

The patient himself had smallpo.x at the age of 17 and a gonorrheal 
urethritis at 24, but otherwise enjoyed perfect health. He denied syphilis 
by name or symptom. 

The illness for which he sought treatment began in the autumn of 1935. 
Following exposure to cold, he had a shaking chill lasting an hour, followed 
on 2 consecutive occasions by' voiding wine-colored urine. Since the 
initial attack lie has had 5 or G rigors, each following exposure to the cold. 
Subsequent chills were more severe than the limt. The attacks lasted from 
3 to 4 hours, were characterized by chattering of the teeth and all the usual 
phenomena of a severe rigor. They were not at once relieved by blankets 
or tiio external application of heat. Each chill was followed by' the voiding 
of 1, 2 or 3 .=[iecimcns of winc^olored urine. At no time was there fre- 
(lucncy, hiiniing or painful micturition. He lost 14 pounds during the 
winter hut considered his health normal in the intervals between attacks. 

P/iimcal exnminatinn was negative in every respect. There was no 
obvious auemia; no adenopathy; no enlargement of liver or spleen, and the 

* Rend by title liefore the .V«.«ociation of Aracrienn Physici.-ms, May 5, 1936, by 
the late Prof. C.ampbcll P. Ilo'-vard. 
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heart and lungs were normal on both physical and skiagraphic examina- 
tions. The blood pressure was consistently low, averaging systolic 90, 
diastolic 40. There were no stigmata of syphilis. The urine examination 
on acMssion was quite normal but the blood Wassermann test was strongly 
positive. Blood urea, creatinine, sugar and cholesterol were within normal 
limits. The Van den Bergh was 0.2 units and the urine urobilinogen 
present in less than one-tenth dilution— both normal values. Pyelograms 
showed the kidneys to be normal in size, shape and position. 

During ^he patient’s stay in the hospital typical attacks were produced 
by chilling the hands and feet in ice water for 30 minutes. Shorter periods 
of chOling or chilling of hands or feet alone failed to produce an attack. 

The presence of autohemolysins in blood plasma was demonstrated by 
means of the Donath-Landsteiner reaction. . This test consists in chilling 
a mixture of the patient’s serum (inactivated), a dilute suspension of his 
washed erythrocytes, and complement (guinea-pig’s serum), for a period of 
10 minutes. Wlien the mixture is heated to body temperature hemolysis 
occurs if autohemolysins are present. The same mixture unchilled does 
not show hemolysis. 

The first Donath-Landsteiner test on the patient was made on March 16 
shortly before the initial experimental chilling which consisted in immersing 
his hands and feet in ice water for 30 minutes. The blood serum was nor- 
mal in appearance. The mixture of inactivated serum, washed cells and 
complement was chilled for 10 minutes in ice water then incubated for 
15 minutes at 37 ° C. No hemolysis occurred. Follovdng immersion the 
blood serum became bright red in color and showed spectroscopically the 
bands of oxyhemoglobin. The urine at the end of the period of exposure 
was clear but 5 minutes later it was brown in color; 30 minutes later it was 
port-wine colored. This dark color began to clear in 3 hours and the speci- 
men voided 4 hours after immersion was clear. No red cells were present 
in the urine specimens, though the benzidine test for blood was stronglj'^ 
positive. Spectroscopic examination showed that the red color of the 
urine was due to hemoglobin. On March 20, 4 days later, the Donath- 
Landsteiner test was repeated, the routine of the test being altered as in 
Table 1: 

Table 1. — Donath-Landsteiner Test, March 20, 1936. 




Ice- water 



I. 

Test mixture. 

Patient’s serum — washed 

chilling. 

Warming. 

Result. 

11 . 

R.B.C.— Comp. . 
Patient’s serum — washed 

None 

ST^C. 2hrs. 

No hemolysis 

III. 

R.B.C.— Comp. . 

Patient’s serum — washed 

10 min. 

37'-C. 2hrs. 

Half R.B.C.s hemo- 
lyzed in 2 hrs. 

IV. 

R.B.C. — Comp. . 

Patient’s serum— Group IV 

30 min. 

37° C. 

Immediate complete 
hemolysis 

V. 

R.B.C.— Comp. . . . 

Patient’s serum — Group IV 

13 min. 

37° C. 2 hrs. 

Incomplete hemolysis 


R.B.C.— Comp. . . . 

30 min. 

37° C. 

Immediate complete 
hemolysis 


The Donath-Landsteiner test of March 20 showed not only that the 
patient’s blood serum contains autohemolysins, that is, hemolj'sins for his 
own erythrocj’’tes, but also that the serum will cause hemolysis of any other 
red ceils in the same group. It contains isohemoB'sins as well as auto- 
heraolysins. It demonstrated further that the teclmique of the test must 
be altered to meet varjdng degrees of susceptibility to chilling. In this 
instance the test carried out on hlarch 16, according to approved technique, 
was quite negative. Bj' lengthening the time of chilling of the blood senim 
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Treatment in the syphilitic cases consists in vigorous antiluetic 
tiierapy. As in our case, it is usually successful in preventing or 
diminishing the number of attacks. Dickson’ reported a case which 
remained well for at least 13 years after antiluetic treatment. 

The nature of the changes which take place during the rigor 
and the e.Kact mechanism of their production are not definitely 
knovTi. Durmg chillmg of the hands or feet constriction of the 
cooled skin vessels brings about sufficient slowing of the blood 
stream to permit lowering of the temperature of the blood in the 
constricted vessels to a point not greatlj' above that of the skin. 
When the temperature of the blood in the capillaries of the chilled 
extremities is sufficiently reduced, the antibodies become attached 
to the erythrocj’tes. Hemolysis occurs when these red cells leave 
the cooled areas and are warmed to body temperature. This is 
precisely what happens in viiro during the Donath-Landsteiner 
test. The abolition of the hemolytic process during the spinal 
anesthesia or after section of the sympathetic ner\'es to the chilled 
parts,- which presents vasoconstriction during chilling, is further 
proof of the foregoing hypothesis. 

Summary and Conclusions, 1. A case of paroxysmal hemoglobin- 
uria cfrigorc is reported. 

2. The disease was apparently arrested by antiluetic therapy. 

3. The technique of the Donath-Landsteiner reaction should be 
modified to meet ^•arying degrees of susceptibility to chilling. 

4. Tcmjiorary enlargement of liver and spleen maj-^ occur during 
tile attack. 
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THROMBOSIS— A MEDICAL PROBLEM. 

By IMead Burke, M.D., 

.Mnnic.M. i-.»Tnoi.()i:v coOhdi.vatou, Wisconsin gener.m. nosPiT.vr., m.\dison, wis. 

(From the Wi.«eonsin Goncr.al Hospital and Department of Pathologj-, University of 
Wisconsin Medical School.) 

Where.\s thrombosis (including embolism therefrom) has long 
been acccjited tis a hazartl in surgery, trauma, and obstetrics, its 
recognition as an equally important hazard in the management of 
.'itrictly medical patients seems tardy and inadequate. At this 
ho.sj)ital its not infrequent occurrence among patients on the med- 
ical service impelled a review of the hospital’s c.xperience with this 
condition. Sudden death of a normally convalescent surgical 
patient on the 10th po.stoperative day with postmortem disclosure 
of a nias.'ivc pulmonary thrombosis merely revealed a dreaded but 
not unfamiliar nianife.station of this surgical hazard. Sudden death 
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of a medical patient, like Case 35:115, who had undergone three 
major operations on p^e^dous admissions without thrombosis, while 
currently hospitalized on the medical ser\dce for arthritis, with post- 
mortem disclosure of a similar pulmonary thrombosis, demonstrated 
its less familiar independence of surgical provocation. Such occur- 
rences resulted in the compilation of data on all cases of throm- 
bosis (and embolism therefrom) which had come to postmortem 
examination during the first 13 years of the hospital’s existence 
(October 2, 1924, to October 2, 1937). 

During this period 2613 postmortems were performed averaging 
201 yearly, and representing 70% of all deaths in the hospital. 
Under the technique routinely employed, and with frequent restric- 
tions regarding the head, cord, or other areas, possibly some thrombi 
(particularly cerebral, portal, popliteal) remained undetected. 
Thrombosis of the hemorrhoidal plexuses, probably the most fre- 
quent site of spontaneous thrombi in human beings was not included, 
nor were minor thrombi, except when their site lent them impor- 
tance, as in the coronary or cerebral vessels. Yet in spite of any 
restriction of method and of limited postmortem examination, and 
the exclusion of minor thrombi, the condition was encountered in 
648 patients— approximately one-quarter of the entire postmortem 
series. There were 427 strictly medical patients, only 195 were 
surgical, and 26 comprised a miscellaneous group of obstetric, 
traumatic, fracture, dislocation and dental cases. 

Some mention should be made of the selecti^^ty of patients and 
diseases in this hospital. Relatively, the hospital admits more old, 
chronic, rural, cardiac, neoplastic and surgical cases, and fewer 
young, acute, urban, obstetric and traumatic cases than the average 
general hospital. The average age at death within the hospital 
has dropped during 13 years until now it is 7 years below that for 
the state generally. The main causes of death within the hospital— 
cardiac, cancer, pneumonia— coincide Avith those for the state and 
nation as a whole. In considering therefore whether the findings 
are typical or merely locally peculiar, these qualifying circumstances 
should be borne in mind. 

To show more clearly the incidence, distribution, and importance 
of thrombosis among the three classes of patients data on these items 
have been collected into the large Table 1. Many findings have 
been omitted Avhich may have been interesting in other respects 
but proved irrelevant to the objective of portraying thrombosis as 
an increasingly apparent medical menace. Some of the general 
characteristics of thrombosis not incorporated in the chart will be 
briefly considered, followed by some of its contradictory char- 
acteristics. 

General Characteristics. 1. Incidence. The most surprising char- 
acteristic of thrombosis is its frequency. Finding 648 cases among 
2613 autopsies gives a higher percentage (24%) than in most series. 
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Bela,® in 6581 postmortems between 1913 and 1933 at the City 
Hospital, Kiel, Germany, found 926 cases (14%); Cleland® found 
190 cases among 3000 autopsies at Adelaide, Australia (6.3%); 
Wantoch,®® 367 cases among 4739 posts at Basel, Switzerland (7.7 %). 
However, coronary thromboses were included in this series, and a 
complete microscopic examination was made in all cases. 

Table 1. —Thrombosis and Embolism Among 2613 Postmortems, Wisconsin 
General Hospital, 1924 to 1937. 


Number of cases: 

IMcdical 

cases. 

427. 

Surgical 

cases. 

195. 

Miscellaneous 

cases.* 

26. 

Total 

cases, 

648. 

Sox; 

Male 

2S7 

140 

16 

443 

Female 

140 

55 

10 

205 

Size: 

Gross 

300 

118 

19 

437 

Microscopic 

127 

77 

7 

211 

Number; 

Single 

205 

135 

16 

416 

Multiple 

102 

60 

10 

232 

Main sites: 

Pulmonarj’ 

220 

9S 

17 

341 

Cardiac (mural) .... 

117 

23 

. . 

140 

Pelvic 

48 

23 

3 

74 

Aorta 

40 

12 

4 

56 

Ingiiinal (iloo-fcmoral) 

33 

13 

0 

52 

Coronary 

30 

4 


40 

Renal 

24 

13 


37 

Cerebral 

10 

4 

3 

23 

Operative site . ' . 


29 


29 

XliscoUancous 

ss 

40 


128 

.\ssoeintcd diseases; 

Cardiac; primarx' 

203 

6 


208 

secondary . 

135 

94 

7 

230 

Cancer . 

90 

90 

1 

187 

Blood dyscrasias . . . . 

11 

I 


12 

Infection; present . . . . 

114 

112 

io 

230 

absent . . . . 

313 

83 

10 

412 

EiTcct; 

Incidental finding only 

105 

94 

11 

270 

Morbidity of varj'ing degree . 

141 

03 

0 

210 

Fatal; with sudden death 

70 

23 

5 

98 

without sudden death 

51 

15 

4 

70 

With record of previous surger>' 

without thrombosis 

142 

75 

1 

218 


♦ Of tho 20 pAttcnis composinp: tWs proup, o were obstetrical cases, 12 had frac- 
tures, 2 had teeth cxtr-actions, and 7 had various other types of trauma. 


I’robably equally as surprising is its preponderance among strictly 
medical cases. Two-thirds (427) of the cases were medical patients 
unexposcd to the hazards of surgery, obstetrics, or trauma, on tbe 
current atlmission. The fact that 142 of them had previously 
undergone operations without thrombosis and 19 more gave records 
of unc\'cntful pregnancies or fractures should not be overlooked. 

Classifying jiatients solely as “medical,” “surgical” or “miscel- 
laneous,” while desirable for the sake of simplicity, nevertheless 
eontinnally entails diflieiilties. The following cases illustrate these 
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difficulties: Case 35:101, recumbent for 4 months following oper- 
ation, dies suddenly of pulmonary thrombosis. Shall the operation 
(surgical factor) or the prolonged reeumbency (medical factor) be 
indicated? Case 35:118 dies later in the day following a craniotomy 
for brain tumor, with the disclosure at postmortem of a large poten- 
tially dangerous inguinal thrombosis. Shall the severe operation 
or the mechanical pressure of Poupart’s ligament plus other local 
factors be blamed? While these and similar cases were all placed 
in the surgical classification, they nevertheless indicate the diffi- 
culty of making clean-cut classifications, and the importance of 
medical, or non-surgical factors in postoperative thrombosis. 



Fig. 1. — Massive pulmonary embolism. Pulmonarj’- artery opened to show coils of 

a long laminated thrombus. 


Attempts to compute the incidence of thrombosis among the 
three types of patients (medical, surgical, miscellaneous) also 
proved unsatisfaetory. The postmortems, for example, repre- 
sented only 70% of the deaths. In view of the many postmortem 
cases in vffiich thrombosis was disclosed as an incidental, or at least 
a non-fatal finding, it seemed fair to assume that it had also occurred 
frequently in patients who recovered. During the period of 13 years 
covered, there were 99,469 admissions to the hospital, 68,260 oper- 
ations, and 2142 deliveries; the exact number of casts applied was 
not available but very probably exceeded 20,000. 
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2. Associated Diseases. One answer to the question why a 
patient who has undergone surgical operation M-ithout tlirombosis 
on a previous admission now dies of thrombosis on the medical 
service without surgery lies in the main associated condition, 
namely, cardiovascular disease. In the medical group, 203 patients 
out of 427 had various U'pes of cardiac disease as the primary con- 
dition and 135 more as an important secondary condition. In the 
surgical group, 5 patients had a primary cardiovascular condition 
and in 94 more it was an important secondary condition. The dis- 
proportion between the two groups in the number of cardiac thrombi 
is striking. Among the medical patients, many of whom had serious 
primary heart ailments, 117 out of 427 (28%) revealed this tj'pe of 
thrombosis, the relationship of which to cardiac disorders is well 
established. Among the surgical patients, only 5 of whom had a 
primary heart ailment, only 23 out of 195 (8%) revealed it. Among 
the 26 miscellaneous patients, there was not one case. 

Another indication of the relationship of cardiovascular disease 
to thrombosis is that of the 218 patients in the entire series who now 
de\-eloped thrombosis after avoiding it in previous operations, 179 
now had cardiovascular disease as the primary or an important 
secondary condition. Case 35:278 affords a simple illustration: 
this 50-year-old male underwent an appendectomy uneventfully 
2 years ago; 1 year ago he contracted acute rheumatic fever vith 
cardiac involvement; now hospitalized for the cardiac condition, he 
dies suddenly of bilateral pulmonary thrombosis with three mural 
thrombi in the right auricle. 

Among the entire series of 648 cases, the principal cardiac lesions 
were found to the following extent; decompensation with chronic 
passive congestion of viscera, and so forth, 336 cases; cardiac hjqjer- 
trophy, 316 cases; hypertension on admission, 153 cases; old or 
recent rheumatic inflammation of the heart, 114 cases. Only 23 of 
the 648 cases revealed syphilitic stigmata, reflecting the low inci- 
tlcnce of this disease in the state of Wisconsin. 

While the preponderance of cardiovascular disease throughout 
the series tends to simplify the problem, certain other conditions 
tend to complicate it. In contrast to the abundance of cardio- 
vascular disease is the scarcity of blood dysemsias. In this series 
at least, two of the accepted factors in thrombogenesis, alteration 
in the blood current and alteration in the vessel wall, outweigh the 
third factor, alteration in blood content. Of the various leukemias, 
anemias, purpuras, and Banti’s disease, there were only 12 cases 
among the 6-lS. The incidence of these diseases among all autop- 
sies is considerably higher, inasmuch as the special interest of the 
hospital in blood dyscrasias is well known throughout the state. 
.\ncmia secondary to some other condition was fairly common. No 
instance of embolism occurred as a consequence of the injection 
treatment of hemorrhoids or mrieme reins. Complete thrombosis 
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of the iliac artery was found in 1 case treated with thyroid extract 
for postoperative hypothyroidism. Several cases of thrombosis 
were found in diseases of the biliary system, with marked jaundice 
and delayed coagulation time. 

Infection of tissues, such as gangrene, abscess, cellulitis, and ery- 
sipelas, was present in a majority of surgical cases, in a smaller 
proportion of medical and miscellaneous cases. Aschoff,^ reviewing 
the war-time study of thrombosis made by Dietrich,’ admitted the 
very important role played by infection in such thrombosis, although 
he believed that even in war-time thrombosis static factors such as 
blood loss, debility, bandaging, paralysis often played a part. In 
this series of peace-time thrombosis, infection ranks far behind stasis. 

Cancer was present in almost half of the surgical cases, but in 
less than one-quarter of the medical cases. Cancer may exert a 
thrombogenetic influence; 1, indirectly through its general or con- 
stitutional effect on the patient— altered resistance, metabolism, 
debility, secondary anemia, infection, and so forth; 2, through its 
interference with adequate liver production of heparin; and, 3, 
directly by its encroachment on vessels; and, 4, dispersal of cancer 
cells in the blood stream. In several instances cancer eells were seen 
within the structure of the thrombus. Cancer patients as a rule, 
however, maintain an elevated metabolic rate, supposedly one of 
the protective factors against thrombosis. 

3. Wide Range. Another characteristic of thrombosis is the wide 
range it traverses, not only with regard to size, numbers, age of 
patients, and composition, but also with regard to distribution, time 
of occurrence, clinical manifestations, and most important of all, 
its effect on the patient. As examples of unusual composition in 
addition to the cancer-containing thrombi mentioned above, the 
thrombi in 1 case contained within themselves hematopoietic cen- 
ters, those in another case contained bone. In distribution, while 
found predominantly in certain locations where mechanical factors 
most handicapped the circulation— the heart chambers, the aorta, 
the pulmonary arteries, the pelvic veins, and the inguinal arteries 
and veins— nevertheless thrombi were also found in practically 
every vessel, large or small, artery or vein. 

The findings regarding time of occurrence did not always conform 
to orthodox conceptions; on the 10th to 14th postoperative day 
following sudden movement, for surgical cases; after weeks or months 
of recumbency, for medical cases. Among surgical cases, throm- 
bosis and embolism were found to occur anyvdiere from the time of 
operation itself to 4 months. One patient had been up and around 
4 days when a fatal embolism occurred; another was just entering 
a cab to go home. Among medical cases, the range ran from the 
first few minutes following admission, while a history was still being 
taken, to 1 year, '\^^lereas medical cases on tlie whole tended to 
occur later, many of them nevertheless occurred vdthin 1 to 3 weeks 
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following admission, a period comparable to tlie orthodox post- 
operative period among surgical cases. 

In more than one-third of the cases, thrombi were located in 
more than one vessel or organ (for example, femoral vein, adrenal 
artery and pulmonary artery). In other cases, multiple thrombi 
were located in the same vessel or organ, particular^ the lung. 
Often these multiple thrombi showed various ages or stages of 
organization. Hence this series confirms the opinion of Belt,^ 
Barnes,- and others that thrombosis (and embolism) is most often 
not a single occurrence but rather a series of occurrences over a 
period of hours, days or months. 

In Us effect on the patient, thrombosis extended from a mere inci- 
dental postmortem finding through all the stages of morbidity to 
sudden death. As a cause of sudden postoperative death it has 
long been recognized, and many efforts have been made to prevent 
it. As a more frequent cause of morbidity, it has been rather 
neglected. In this series, for every case in which death was imme- 
diately due to thrombosis, there were approximately 3 cases in 
which it was not. In approximately half of all the surgical cases, 
thrombosis was a mere incidental finding. No case of thrombosis 
in the operative site, except dural sinus thrombosis, was of any 
local consequence, and none was follo-wed by embolism. 

Tlie difficulty of classifying patients unequivocably as medical, 
surgical, traumatic, and so forth, is equalled by the difficulty of 
classifying thrombosis as simply an incidental finding, as a cause 
of morbidity, or as a cause of death. This difficulty is frequently 
encountered in surgical cases dying slowly in coma from pneu- 
monia, hemorrhage, or peritonitis, but with large potentially fatal 
thrombi, and in medical cases dying suddenly from thrombosis 
but with potentially fatal cancer, uremia, or peritonitis. 

Contradictions. The many contradictions and inconsistencies 
encountered throughout this series provided a barrier to the formu- 
lation of any scheme for the prevention of thrombosis applicable 
to all cases. Elderly patients with a clinical history of carditis, 
severe sclerosis, prolonged recumbency, an abdominal operation 
with subsequent infection and anemia would reveal at postmortem 
advanced cardiac degeneration, marked pulmonary sclerosis, an 
aorta covered with atheromatous ulcers throughout its length and 
down into the fcmorals — in fact all the supposedly thrombo- 
genic factors, clinical and pathologic— but no thrombus. On the 
other hand, thrombi have been unexpectedly found in young non- 
surgical patients in the apparent absence of most of these factors. 
\\ Idle such paradoxical illustrations arc fairly commonplace, a num- 
ber of other inconsistencies and contradictions encountered here 
warrant brief mention: 

1. Lenrjih of Rrcumbntcy. It seemed reasonable to expect that 
among elderly patients, particularly those with cardiovascular dis- 
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ease, a prolonged period of recumbency should result in changes 
, conducive to thrombosis. As the number and the hospitalization of 
elderly patients continue to increase, the study of geriatrics receives 
wider recognition. Hypostatic pneumonia represents one familiar 
possibility to be considered in the management of such patients. 
Recently the effects of prolonged recumbency in elderly persons— 
' at least those effects susceptible of being measured and evaluated— 
were reported by Laplace and Nicholson.^'* While 10 of their 17 
fatalities were laid to recumbency, in no case did it take the form 
of thrombosis. Nevertheless the effects of recumbency which they 
considered to be of primary importance, namely, those concerning 
the blood- vascular system, are the very ones believed to be decidedly 
thrombogenetic in this series of cases. These include: 1, a sharp 
decrease in the number and extent of skeletal muscle contractions; 
2, decreased voluntary and heart muscle tonus; 3, accumulation of 
blood in venous capillaries with diminished volume in large vessels; 
4, hypostatic congestion in both systemic and pulmonary circula- 
tions; 5, a drop in venous and arterial blood pressure. Thej^ believed 
the resultant state of relative circulatory insufficiency to be closely 
analogous to shock before the stage of vasomotor collapse. 

While the changes consequent upon recumbency undoubtedly 
play an important role, what came as a surprise in this series was 
the briefness of the period of the recumbency. Many medical cases 
died within the first 3 weeks of hospitalization with its resultant 
abrupt slowing of all vital activities, a period corresponding to the 
usual period in postoperative embolism. It would seem that the 
abruptness of recumbency— with its demand for major adjust- 
ments— rather than its duration played the more important role. 
Laplace and Nicholson designated the critical period of recumbency 
to begin as early as the 2d week and to extend through the 4th 
week; if the patient survived this period, he had little to fear from 
additional recumbenc 3 ^ 

2. Nature of Surgical Procedures. Again it seemed reasonable to 
expect that subjecting elderly patients to long operations under 
deep anesthesia with resultant loss of blood and body fluids, drop 
in pressure and immobility should produce a combination very 
conducive to thrombosis. Undoubtedly it does, ^^'hile such com- 
binations did occur, the relatively short and simple nature of many 
of the operations was unexpected. Because half of them were for 
cancer, and because a majority of cancer patients arrived here in 
advanced stages, many of the operations proved to be merely brief 
explorations with the thrombogenetic factors listed above present 
in only slight degree. Of the 198 operations, 108 were laparotomies. 
There were 22 prostatectomies (16 transurethral, 6 suprapubic). 
Relatively few spinal anesthesias were given. In the majority of 
cases cyclopropane was used. 
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3. Age of Paticnis. ■\^Tiereas the majority of patients were 
between 40 and 70 years of age, one-seventh of them (91) were 
under age 30. The tlirombi found in these early cases did not 
represent merely incidental findings; the}’- exhibited the same range 
from incidental finding to cause of sudden death as did the 
thrombi in the older cases. Many of them were associated with 
inflammatory diseases of the heart as the older cases were associ- • 
ated with degenerative diseases. Rheumatic heart disease played 
an important part. For example, Case 30:132 was a 13-year-old 
boy hospitalized 2 months Mth rheumatic heart disease; he died 
suddenly and unexpectedly while talking to the nurse, with throm- 
bosis of one branch of the pulmonary artery. The youngest case 
of pulmonary embolism occurred in an infant 8| months old, Case 
35:275, hospitalized only 6 days and exposed to no more hazardous 
trestment than bilateral myringotomy. 

Because of its contradictory and deceptive clinical behavior, 
accurate diagnoses at times proved very difficult or even impossible. 
The fact that major pulmonary thrombosis may form during a state 
of coma from some other condition such as peritonitis or uremia, 
and so mask or fail to proi'oke any sudden clinical episode, indicates 
one type of difficulty. Another familiar t}’pe is illustrated by the 
following 2 cases: Case 37:136 was a woman aged 61 who died 
suddenly following movement on the 19th day after cholecystec- 
tomy. Though clinically it appeared to be t}'pical pulmonary embo- 
lism, none was found at autopsy; the death was cardiac. Case 
36:101 was a man being treated conservatively for gall bladder 
disease; on his 10th day of recumbency' he turned on his side and 
suddenly died. At autopsy, while other lesions were also present, 
there was a gross pulmonary thrombosis. 

It is not essential for the consideration of thrombosis as primaril}’ 
a medical problem to present a detailed description of all its prin- 
cipal types. They ncarl}' all lend support to this consideration. 
However, as they do so in slightly different fashion, a brief descrip- 
tion will be given of four of them— pulmonar}^, cardiac, coronary, 
and inguinal. 

Pulmonaiy Thrombi (and Emboli).— It can be seen from Table 2 
that both in frequency of occurrence and in seriousness of effect 
pulmonary thrombi (and emboli) rank first in this series, far ahead 
of coronary and cerebral thrombi, the other potentially fatal types 
most frequently found. Banies- in a recent article on pulmonary 
emboli estimated that over .3,000,000 persons now living in the 
I nited States would ultimately die of this condition, and he regretted 
the failure of vital statistics to indicate its true magnitude. Jackson*^ 
believes that many acute attacks now being diagnosed as coronary 
thrombosis are not coronary thrombosis at all, but actually throm- 
bosis (or embolism) of the pulmonary artery. This series of cases 
tends to substantiate the conclusions of both men. A striking illus- 
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tration can be p^o^nded by Case 37:300: this woman, aged 62, a 
cardiac patient without previous hospitalization, suddenly dropped 
dead in a few minutes after admission, while a brief history was 
being taken preparatory to assigning her to the proper service. 
Postmortem disclosed a massive fresh bilateral pulmonary thrombus. 

The above case also may be used in directing attention toward 
two of the prominent traits of pulmonary thrombosis in this series: 
1, its tendency to occur more often among strictly medical patients; 
and, 2, the brief period of hospitalization (or recumbency), if any, 
necessary for its formation in medical cases. As shown in Table 2, 
two-thirds of this group were strictly medical patients. Many of 
the ordinarj” medical cases occurred within 1 to 4 weeks of admission, 
the critical period of recumbency in the development of this con- 
dition. 

Table 2. —Pulmonary Thrombosis and Embolism. 


Medical 

cases. 

Number of cases: 226. 

Surgical 

cases. 

98, 

Miscellaneous 

cases. 

17. 

Total 

cases. 

341. 

Size; 

Gross 

. 142 

64 

14 

220 

Microscopic 

. 84 

34 

3 

121 

Alone, or with other thrombi: 

Alone 

. 125 

61 

9 

195 

With cardiac thrombi . 

. 49 

7 

, , 

66 

With coronary thrombi 

. 10 

1 


11 

With inguinal thrombi . 

. 21 

7 

4 

32 

With any other thrombi 

. 69 

30 

4 

103 

Associated diseases: 

Cardiac: primary . , . 

, 106 

2 

, 

108 

secondary 

. 61 

55 

8 

124 

Cancer 

. 58 

53 

1 

112 

Effect; 

Incidental finding only . 

. 57 

29 

3 

89 

Contributory .... 

. 80 

38 

10 

128 

Fatal ; with sudden death 

, 50 

18 

3 

71 

without sudden death 

39 

13 

1 

53 


Table 2 brings out the preponderance of cardiac patients among 
the medical cases. In almost half of the medical cases it was the 
primary ailment, and in half of the remainder it was an important 
secondary ailment; 49 medical cases also showed cardiac (mural) 
thrombi, and 10 coronary thrombi. Unfortunately, no tabulation 
was made of cases showing marked coronary disease or occlusion 
without actual thrombi; otherwise the close relationship would 
have been more evident. 

The only other condition occurring often enough to warrant inclu- 
sion in Table 2 was cancer. Among the 31 surgical cases where 
death was directly attributable to thrombosis (or embolism), cancer 
was present in 16 cases. Non-cardiac, non-cancer cases accordingly 
occurred onlj'’ rarely. 

Two additional characteristics of these thrombi deser\"e mention. 
First, non-fatal pulmonary thrombosis, with or without clinical or 
pathologic significance, outnumbers (217 to 124) the fatal form, and 
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indicates its numerically greater role in causing morbidity of various 
degrees instead of immediate death. As only actually demonstrated 
thrombi vere used in this series as a basis for the statistics, cases 
with pulmonary infarct but no discernible thrombus were not 
included; otherwise its role in morbidity would assume greater 
proportion. Second, among cases where differentiation could be 
made with assurance, pulmonary thrombosis outnumbered pul- 
monary embolism particularly in the non-fatal cases. 

Cardiac Thrombi.— In numbers, if not in fatal potentialities, unin- 
fected cardiac or mural thrombi of various forms came second, as 
shown in Table 3. To the belief that thrombosis is primarily a 
medical problem, two features in particular lend support; 1, the 
large proportion (117 out of 140) of strietty medical cases; and, 2, 
the e\'en larger proportion of patients (126 out of 140) with primary 
or secondary heart disease of one type or another. The compara- 
tii'ely few cases of cancer are striking in view of its much larger 
proportion in the other groups. 

Certain of the findings in this group duplicated findings by Harvey 
and Levine® in a study of Boston autopsies between 1913 and 1929. 
They found 111 uninfected thrombi among 2091 posts, an incidence 
of 5.3%; here 140 were found, an incidence of 5.4%. In their series 
00% were males; here 58%. In both series, the four chambers 
were in^•olved in the same order of frequency: right auricle, left 
ventricle, left auricle, right ventricle; the auricular appendages and 
the ventricular apices were the commonest sites. They concluded 
that ventricular damage (infarction) subsequent to coronary dis- 
ease, i)articularly occlusion, and stasis from improper functioning 
of the auricles, particularly fibrillation, were the two most frequent 
mechanisms for the formation of cardiac thrombi. Myocardial 
fibrosis appeared as a verj' common underlying condition in this 
series. While the majority of cases in both series occurred after 
age 40, where degenerative heart disease prevails, in our series 
14 cases occurred before age 30, 7 of them with rheumatic heart 
disease. Among the entire group of 140 cases, the ages ranged from 
1 1 months to 97 years. 

The effect of mural thrombosis on the patient has not been in- 
cluded in able 3 because it proved too difficult to e^'aluate with 
reasonable assurance, mural thrombi frequently forming only one 
link in a chain of lesions. To separate their individual effect from 
the total effect is practically impossible. WTile fatal cases have 
been reported, in no instance in this series was mural thrombosis 
regarded as the immediate cause of death. Undoubtedly it pro- 
vided the origin of several instances of fatal embolism elsewhere. 

Coronary Thrombi (sec Table 4). It seems superfluous to use 
coronary thrf)inbosis in support of a conception of thrombosis as a 
medical problem, since it occurs predominantly among medical 
(cardiac) patients. IMiercas recognition and understanding of the 
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nature of thrombosis in general have been due largely to patholo- 
gists (beginning with Virchow-’ in 1846-56 and including Welch^^ 
and Aschoff^i recognition and interest in coronary thromboses have 
been due almost solely to clinicians (beginning with Herrick" in 


Table 3. — Cardiac (Mural) Thrombosis. 


/ 

Medical 

cases. 

Surgical 

cases. 

Miscellaneous 

cases. 

Total 

cases. 

Number of cases: 

117. 

23. 

0. 

140. 

Sex: 

Male 

81 

16 


97 

Female 

36 

7 


43 

Size: 

Gross 

103 

18 

. . 

121 

Microscopic 

14 

5 

- . . 

19 

Number of chambers involved : 

Single 

78 

19 

. . 

97 

Multiple 

39 

4 


43 

Alone or with other thrombi: 

Alone 

38 

10 


48 

With pulmonary thrombi . 

49 

7 


56 

With coronary thrombi 

13 

3 


16 

With inguinal thrombi . 

5 

3 


8 

With any other thrombi 

32 

7 


39 

Associated diseases: 

Cardiac: primary .... 

90 

5 

. . 

95 

secondary 

18 

13 

. . 

31 

Cancer 

7 

5 

• • 

12 

Table 4.— Coronary Thrombosis. 

Medical Surgical 

cases. cases. 

Number of cases: 34. 6. 

Miscellaneous 

cases. 

0. 

Total 

cases. 

40. 

Sex; 

Male . 

. 28 

6 


34 

Female 

. 6 

0 

. 

6 

Size: 

Gross 

. 16 

2 

* 

18 

Microscopic 

. 18 

4 


22 

Associated lesions: 

Infarct 

. 20 

4 


24 

Cardiac thrombus .... 

. 13 

3 


16 

Pericarditis 

. 14 

2 


16 

Rupture 

2 



2 

Aneurysm 

. 4 

1 


5 

Pulmonary thrombus 

. 10 

1 


11 

Other thrombus 

. 11 



11 

Number of episodes: 

None 

. 17 

3 


20 

Single 

2 

2 


4 

Multiple 

. 15 

1 


16 

Effect: 

Incidental finding only . . • . 

. 12 

2 


14 

Contributory 

. 14 

3 


17 

Fatal with sudden death 

. 8 

1 


9 


1912 and includmg Riesmanr^ Levine/^ Middleton," and Willius.^s. 
By its nature and location it combines elements both of heart dis- 
ease and of thrombosis. It is accountable directly and indirectly 
for a multitude of lesions in both categories. Case" 37:49 furnished 
a concrete illustration of the wide extent of its accountability: This 
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man, aged 55, gave a history of coronary attacks over a period of 
26 months. He died 12 days following admission. At postmortem 
there were found a large, fairly recent thrombus occluding the 
anterior descending branch of the left coronary, an older calcified 
thrombus in one of its larger branches, and microscopic thrombi in 
numerous small branches; mural thrombi of various ages in three 
chambers; multiple areas of old and recent myocardial infarction; 
impacted emboli in the pulmonary arteries, with smaller propagating 
thrombi beyond them and with multiple areas of old and recent 
pulmonary infarction. 

Among the common heart lesions found at autopsy, coronary 
thrombosis ranked eighth, far behind chronic fibrous myocarditis 
and coronary sclerosis. Heart lesions among the 2613 postmortems 
occurred very frequently, reflecting the constantly large proportion 
of heart patients among the hospital population. However, the 
majority of such patients were of the rheumatic, cluronic degener- 
ative, or congestive heart failure tj’pe, more conducive to mural 
or pulmonarj' thrombosis, and not of the anginal type, more related 
to coronary thrombosis. Like cerebral thrombosis, it frequently 
occurs as a primary ailment, during activity, outside the hospital, 
and may not result in hospitalization. Mural and pulmonary 
thromboses in this series were shoum to occur as secondary compli- 
cations following hospitalization or recumbency. Like h^qjostatic 
pneumonia, they represent hazards of hospitalization; they are the 
results of recumbency. Coronarj’’ thrombosis, on the other hand, is 
a cause of recumbency. In severity of effect, it produced only 9 
fatalities compared with the 78 fatalities produced by massive 
pulmonary thrombosis or embolism. This lends support to the 
iielief of Jackson'^ and others that many attacks diagnosed as 
coronary thrombosis without autopsy confirmation are in reality 
examples of pulmonaiy thrombosis. 

Among the principal tj'pes of thrombosis, coronary thrombosis 
ranked si.\'th, and might have fallen to seventh had there been more 
brain e.vaminations. It must be stated, however, that only actual 
thrombi, in the exact pathologic meaning of that term, were included. 
Occlusion produced by methods other than thrombosis (sclerosis 
Jinti possibly spasm) were excluded, as were cases of myocardial 
infarction (two to three times as frequent as thrombosis) wherein 
no thrombus was found. Half of the cases were merely of micro- 
scopic size. Yet microscopic thrombi in this organ are as important 
as in the brain, since Blumgart* has recently demonstrated the 
damaging effects of anoxia in heart muscle of only a few minutes’ 
duration. 

Ajiart from its low incidence, a number of miscellaneous findings 
might be mentioned for their general interest. Scj; males out- 
numbered females 5 to 1. This ratio was obtained also in another 
disease in this series of 2613 postmortems, namely cancer of the 
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lung, wherein the culpability of tobacco has also been raised. In 
White’s^® series of 21 clinical cases of coronary thrombosis under 
age 40, all used tobacco. Age: although the majority of cases fell 
between the ages of 50 and 70, there were 4 young cases (ages 8, 14, 
17 and 25), all of whom showed rheumatic stigmata. Occupation: 
that coronary thrombosis is not confined to a wealthy, white-collared, 
worried clientele, such as have furnished the material in the reports 
of numerous clinicians, is shown by the occupations and financial 
status of the patients comprising this series. Most of them were 
farmers or laborers with only 3 non-manual workers among the 
males. Of the 40, 37 were ward patients. Surgical cases: though 
it was necessary to classify 6 cases as surgical, all of them were 
actually cardiac patients with a superimposed surgical emergency, 
such as acute appendicitis or acute urinary retention. Canalization: 
5 cases showed restoration of flow through recanalization, a method 
somewhat neglected or forgotten in the search for adequate col- 
lateral flow. 

Table 5. — Inguinal (Ileo-fbmobal) Thrombosis. 


Number of oases: 

Medical 

cases. 

33. 

Surgical 

cases. 

13. 

Miscellaneous 

cases. 

0. 

Total 

cases. 

52. 

Vessel; 

Artery .... 

. 

, 


7 

1 


8 

Vein 

, 


• 

24 

11 

6 

41 

Both 



. , 

2 

1 


3 

Side: 

Right 



. 

12 

4 

1 

17 

Left 



, , 

12 

S 

3 

23 

Both 



. 

9 

1 

2 

12 

Number infected . 



. 

15 

S 

2 

25 

Associated diseases: 

Cardiac: primary . 




9 



9 

secondary 



. 

14 

S 

3 

25 

Cancer .... 




14 

11 

1 

20 

Effect: 

Incidental finding only 




11 

S 

2 

21 

Contributory 



. 

10 

2 

1 

19 

With fatal embolism 



. 

6 

3 

3 

12 


Inguinal Thrombi (see Table 5). Thrombi in these vessels (ileo- 
femoral arteries and veins) were found less frequently than thrombi 
in the pelvic veins (74 cases) or in the aorta (56 cases). There were 
52 cases divided almost evenly, as to sex, with 27 males and 25 fe- 
males. The inguinal region, embracing both iliac and femoral, is 
one wherein structural or mechanical handicaps combine under 
certain provocations to exert a poAverful thrombogenetic influence. 
Any list of such handicaps would naturally include the following: 
the compression of both artery and vein under Poupart’s ligament; 
compression of the iliac vein under the arter^’^; compression from 
regional abnormalities (in this series enlarged lymph nodes due to 
infection, cancer, metastases, aleukemia, abscess, and dissecting 
hematoma); abdominal or pelvic distention from fluid or gas; the 
venous valves; the entering angle of contributory veins; supine 
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position in bed with failure to relax groin by bending knee; immo- 
iiility, venous stasis, decreased muscle and vessel tonus, distance 
from the heart. Like the pelvic veins, these vessels lie close to the 
divide between the portal vein drainage and the vena cava drain- 
age, and consequently are susceptible to the effects, if any, of a 
reflux of portal blood into the systemic veins (Havlicek’s^® theory 
of thrombogenesis). The comparative freedom of the axillary region 
from such handicaps is indicated by the presence of only 5 cases 
with thrombosis in that region, all apparentlj^ provoked by some 
unusual impediment to venous return (cancer of lung, axillary 
metastases, large pleural effusions). 

This region, accordingly, in the size and importance of its vessels, 
and in its vulnerability to a multitude of structural handicaps, 
appears to offer an ideal site for the formation of dangerous thrombi 
whenever the imposition of an additional hazard, as an operation, a 
fracture, or a birth, activates these potential handicaps. Yet, as 
Table 5 shows, such additional provocation need not be required: 
a majority of these thrombi were found in medical patients subjected 
only to recumbency. 

Ten of the patients placed correctly in the medical group illustrate 
nevertheless how easily and erroneously at times surgery can be 
held accountable for the thrombus.' Seven of them had cancers 
thought to be too far advanced for surgery, 2 had cancers being 
treated with Roentgen ray instead of surgery, and 1 had a goiter, 
causing too great a risk for surgery. Similar cases, though with 
tiiroinl)! in different sites, were encountered wherein surgery was 
not undertaken because of the advanced state of the disease (gener- 
ally cancer), tiie poor risk, or because other treatment was substi- 
tuted. Other eases were encountered wherein surgery had been 
post])oned, supposedly merely temporarily, because of elevated 
temperature, sore throat, or irrelevant personal reasons. Yet in all 
tlic.-^e cases, hail the desired or contemplated surgery taken place, 
it would ordinarily have been held accountable for the thrombosis 
found at postmortem; it would have been necessarily classified as a 
surgical case in this series. 

Among the medical cases the period of recumbency frequently 
lasted lep than weeks. Among the surgical cases the postopera- 
tive period of recumbency never was longer than 19 days, and 
generally was 11 to 14 days. However, 1 case dying on the day of 
operation for brain tumor, with a large incidental inguinal thrombo- 
sis at postmortem, brings out the need of considering the pre- 
oi)erative period also. Case 34:197 indicates that even recumbency 
is not recpiired when underlying factors are sufficiently strong: in 
this patient, a man of 4S, the thrombus first made itself manifest 
very abruptly while he was bent over in a field picking cucumbers; 
the process had been set in motion by a metastasis from an unsus- 
pected cancer of the rectum. Among fracture cases on the ortho- 
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pedic service, customarily subjected to the longest periods of recum- 
bency and immobility, only' 4. cases of inguinal thrombosis were 
found. 

Summarizing the rather inconsistent influence of recumbency in 
this area, it was found that 1, inguinal thrombosis occurred most 
often among strictly medical cases; 2, it occurred rarely among 
fracture cases subjected to the longest periods of recumbency; and 
3, it occurred frequently within a comparatively short time, seem- 
ingly instigated more by the shock and abruptness of recumbency 
than its prolongation. 

The potentialities of large inguinal thrombi in cases where death 
was due to other causes can best be indicated by citing a typical 
instance: Case 33:248 was a 65-year-old male who died of cancer 
and heart disease 30 days following the application of a double hip 
spica (fracture due to cancer metastases). At postmortem, the left 
ileo-femoral vein was completely thrombosed from a point too far 
below Poupart’s ligament to be reached by probing up to the origin 
of the inferior vena cava. There had been no swelling of the leg, 
no clinical manifestation and no embolus. It was merely an inci- 
dental postmortem finding. 

Altogether 13 such cases were found of large potentially dangerous 
inguinal thrombosis. They make one wonder what would happen 
if the patient had not died of an intervening pneumonia, uremia, 
peritonitis, cancer, or heart disease. They make evaluation of the 
effect of these thrombi difficult and raise objection against classify- 
ing them as merely incidental findings. Though all of the inguinal 
thrombi were large, one extending from the level of the renal artery 
to the popliteal fossa, only 12 of them gave rise to fatal embolism. 

Discussion. Virchow^^ between 1846 and 1856 evolved a concep- 
tion of thrombosis, largely mechanical, that is accepted today. He 
deelared the process to be dependent upon three conditions: 1, alter- 
ation (slowing) of the blood current; 2, alteration (damage generally 
from infection or degeneration) in the vessel wall; 3, alteration 
(chemical and physical) in the blood content. Since his time other 
students of the problem have furnished additional details or refine- 
ments of these three fundamental conditions. Zahn®^ called atten- 
tion not only to the architecture of a thrombus, but to the necessity 
for a flo\ving stream; von Recklinghausen^o to the whirling or 
eddying current. WelclP^ repeated many of the earlier experiments, 
particularly those of Eberth and Schimmelbuseh,® emphasizing the 
combination of a slowed circulation and a damaged intima. Howefii^ 
added heparin, a constituent of the blood formed in the liver. 
Dietridi,^ studying war-time thrombi, emphasized infection. 
Aschoff,^ studying peace-time thrombi, emphasized stasis. Hav- 
licek^'’ believes a reflux of toxin-laden blood from the portal system 
into the caval system leads to agglutination and thrombosis. Peter- 
son^® believes the weather exerts a marked thrombogenetic influ- 
ence; that certain meteorologic pressor episodes produce a fall in 
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blood pressure, a stieky endothelium, an increase in fibrinogen, and 
a relatively acid organic status. .Murray and Best^^ and their 
co-workers are currently administering refined and concentrated 
heparin to human beings and determining what protection it affords 
following extensive surgical procedures. 

The cases in this series are indicative not only of the increased 
incidence of thrombosis which has taken place largely since the 
World War, but also of its preponderance among strictly medical 
jiatients and of its more frequent role as a cause of morbidity than 
of death. Its increase has been attributed to a number of circum- 
stances, particularly: 1, lengthening of the average life expectancy; 
2, consequent increase in number and longer survival of cardiac 
patients; 3, increase in the hospitalization of patients, and in gen- 
eral, earlier and more widespread resort to recumbency, to the prac- 
tice of “going to bed,” with less provocation than in hardier days; 
4, larger volume of surgery; 5, greater use, especially among the 
Germans, of intravenous therapy and diuretics. Thrombosis should 
be placed besides pneumonia as one of the hazards of hospitalization. 
Of the G4S cases in this series, vdth the exception of 11 coronary 
cases, only 7 entered here because of thrombosis. 

Analysis of the individual cases in this series indicates that throm- 
bosis is a product of variables. In any 2 patients with thrombosis 
the factors entering into the process may vary widely in number, 
in individual potency, and in the manner in which they are com- 
bined. Again, in 2 patients of the same age and sex, with prac- 
tically identical alterations in two of the fundamental conditions— 
for example, vessel wall (atheromata) and blood current (stasis)— 
with the same primary disease, and subjected to the same medical 
management, thrombosis may develop in one but not in the other. 
The antithrombotic (heparin?) composition of the blood content — 
tiic third fundamental— has been sufficient to provide protection in 
one case, Imt not in the other. It is a matter of degree as well as 
number of factors. Such variability increases the difficulty of 
<Ieveloping any formula for prevention which could be applied in 
all eases. 

This scries emjihasizes the importance of the underlying or dor- 
mant medical factors, not only among the medical patients but 
also among the surgical, obstetric and traumatic patients, ^^^len 
such factors arc present in adequate degree the shock of a superim- 
posed operation, fnicture, or childbirth, is not essential. Abrupt 
recumbency for a period of only a few days or weeks is capable of 
setting the dormant throinbogenetic factors into motion. 

.\mong medical factors, a decompensated cardiac condition over- 
shadows all others. Cardiac patients of the anginal type, without 
decompensation, are prone to develop coronary thrombosis. To 
them recumbency is no hazard. Cardiac patients without angina, 
but with decompensation, are prone to develop other forms of 
thrombosis— mural, pulmonary, inguinal, and pelvic. To them 
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recumbency is a hazard. They need not be elderly patients with 
progressive degeneration of the cardiovascular equipment, although 
such patients constituted the majority here. They may be young 
patients generally vdth rheumatic or bacterial inflammation. It is 
the condition of decompensation, not whether its cause is degenera- 
tion or inflammation, nor the age of the patient, which is important. 

Prevention. Many practical measures to prevent thrombosis 
have been recommended, mainly by surgeons attempting to avoid 
postoperative embolism. For a list of such measures and a discus- 
sion of their merits, two recent publications are helpful ; An article on 
Pulmonary Embolism, by Arlie Barnes, and a chapter on Throm- 
bosis, by John Homans.^® According to Homans, most measures are 
aimed at three objectives: to keep the fluid content normal, to 
prevent a rise in intraabdominal pressure, and to invigorate the 
venous return from the legs. He believes that if everyone confined 
to bed under conditions which threaten thrombosis could live vdth 
the foot of the bed elevated and could be protected from increased 
intraabdominal pressure, thrombosis and embolism would never 
occur (granting at the same time the limited application of such 
methods because of other dangers). 

Thrombosis, however, does not arise from any single cause, and 
there is no specific preventive. Being a product of variables, no 
constant formula for prevention can be laid down. In this series, 
it appears most frequently as the consequence of a chain of dormant 
medical factors (such as an impaired heart plus a local handicap 
plus deficient anticoagulant quality of blood) activated by the 
imposition of some shock (operation, trauma, pregnancy, recum- 
bency). The links in the chain varied widely in number and in 
individual potency. The predominant medical factor, however, 
was an impaired heart (regardless of age), and the predominant 
activating shock was simple recumbency among strictly medical 
patients. Consequently, whatever additional measures of preven- 
tion may be suggested by this series, they apply to these two 
conditions. 

1. Impaired Heart. Inasmuch as thrombosis is an abnormality 
of the vascular system (heart, vessels, blood), maintenance or 
restoration of the normal structure and functioning of this system 
is the chief objective. Avoidance of, or protection against, outside 
interference with its normal function must likewise be included. 
TjTpical illustration of outside interference is furnished by encroach- 
ing tumors, by compression under Poupart’s ligament, by the pres- 
sure of large volumes of fluid in the abdominal or pleural cavities. 
Cardiac competency is the greatest single defense against throm- 
bosis, and its lack the greatest single danger. Decompensation — 
for reasons obviously more serious than the possibility of throm- 
bosis-should be corrected wherever possible. In so doing many 
conditions conducive to thrombosis, which may exist independenth'' 
however, as well as secondary to decompensation, Mil be overcome! 
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Tj'pical illustration of such conditions is furnished congestion 
or stasis in either the pulmonic or the systemic circulation (leg and 
pelvis particularly), by auricular fibrillation, by reduction of fluid 
within the vascular system (dehydration), by enfeebled blood 
current. 

2. Recumbency. Under certain circumstances the benefits of 
recumbency are also accompanied bj^ a certain degree of risk or 
hazard. The circumstances have to do chiefly with cardiac impair- 
ment, regardless of age, with or without decompensation, but 
excluding the anginal tj^pe. The risks include: 1, a conditipn of 
general circulatory deterioration described by Laplace and Nichol- 
son“ as analogous to shock; 2, hj^postatic bronchopneumonia, and, 
3, thrombosis. They arise apparently from the abruptness of the 
change, as the critical period is relatively short, covering only the 
first 2 or 3 weeks. They can be reduced by any measures under- 
taken to make the transition to a complete bedridden status a 
gradual rather than a sudden process, both in time and in methods. 
These measures must be %'aried according to the nature and degree 
of the patient’s illness, but in general as much mobility of the 
patient should be retained or proAided as is compatible with his 
condition. 

A certain amount of regular or dail}' mobility provides the best 
single protection against the risks of recumbency. Homans, advo- 
cating short confinements after abdominal operations, believes con- 
valescence is shortened and vigor more quickly regained when the 
patient has been made to get out of bed very early, if only for a 
few minutes daily. For strictly medical patients the risks of recum- 
bency arc reduced in proportion to the degree of mobility retained 
during the relatively short critical period of transition to a bed- 
ridden status. 
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Little doubt exists that coronary thrombosis occurs more 
frequently today than ever before, and numerous opinions have 
been expressed in explanation of this phenomenon. Prominent 
among them is the assertion that a better and more widespread 
understanding of the disease has greatly increased the accuracy of 
diagnosis and that the increased incidence, therefore, is apparent 
rather than real. It is true that the medical profession at large 
has improved the accuracy of diagnosis but this fact does not wholly 
satisfy the presumption that the incidence of coronary thrombosis 
has not increased, as careful analyses of postmortem material of 
two decades ago reveal relatively few cases of coronary thrombosis 
as compared to the cases that are observed today. 

Another frequently aired opinion emphasizes the influence of the 
stresses and strains of modern life, the worries contingent on financial 
catastrophies and the ever-increasing uncertainties prevailing in the 
business world of today. There seems to be little doubt that these 
stresses are participating factors, but again the question is not 
completely answered. 

Likewise, the influences of heredity have been mentioned as note- 
worthy factors in the increasing incidence of coronary thrombosis. 
This belief has been based on the assumption that the United States 
has reached the age where the adverse influences of heredity, so 
far as the cardiovascular system is concerned, are becoming evident 
owing to the conspiring influences of the modern environment. 
Wliile the influences of heredity cannot be denied, the data on the 
subject are so inadequate that this thesis cannot be established as 
a fact. 

The solution of the problem seems to depend on the solution of 
the cause or causes of atherosclerosis, and it appears at this time 
that the answer may be supplied through the medium of bio- 
chemistry. 

The reasons for our interest in the subject of coronary thrombosis 
among women are dependent largely on certain data disclosed in a 
previous investigation by one of us.^ This study, which comprised 
3/0 cases of coronary thrombosis, was based only on the selection 
of cases m which complete data were available. It disclosed that 


* Now residing in Charlotte, N. C. 
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there was a ^eat discrepancy in the incidence according to sex. 
There was a marked predominance among men; the ratio of men 
to women was 7 to 1. Furtliermore, it was shown that coronary 
thrombosis occurred considerably later in life among women than 
it did among men; in fact, it occurred on an average of 6 years 
later among women. It, therefore, seemed desirable to study care- 
fully a larger group of Ai-omen who had coronary thrombosis, in 
order to determine, if possible, any otlier striking differences in the 
manifestations of the disease in the tivo sexes, 

Lc\y and Boas- recenth- reported a study of 169 ivomen who had 
coronary disease. Their patients were not selected e.xclusively on 
the basis of coronary thrombosis but on criteria that warranted the 
diagnosis of coronary disease. Their conclusions, which are sub- 
stantiated only in part by this study, included the follmving deduc- 
tions; 1, CoronarA’ disease is more common among men than 
among women, and in all but 7,7% of the eases either hj'pertension 
or diabetes mellitus occurred; and, 2, coronary disease occurs infre- 
cjucntly among women under the age of 50, unless it is associated 
with liA’pertension or diabetes mellitus. 

Material. One hundred consecutii’e women who had coronarj' throm- 
l)i)si.< fonn the basis for tliis study. In 35 cases the occlusion occurred while 
the patients were under observation at The Ma}-o Clinic. SLvteen patients 
were oliserA-ed within a month following the occlusion, 24 Avithin 6 months, 
7 within a year, 7 witliin IS months and 7 after 2 years or more. In 
4 cat-e.'i. it was impossible to determine accuratelj- the time that coronarj’’ 
thn>mbt>sis occurred. In cases in which the patients Avere not obsen-ed 
during the time of acute coronarj- closure, characteristic histories, tj-pical 
electrocardiographic findings or demonstration of the infarct at necropsj- 
Avcrc convincing OA’idence of its occurrence. 

Affc iDcidcncc. Onlj- S patients were less than 50 j-ears of age at the 
time the thrombosis occurred; 2 AA'cre in the fourth and 6 AA’ere in the 
fifth decades of life re.-ipectiA-elj-. The j'oungest patient AA-as aged 30, the 
oklc.<t S.5, and the average age for the group AA-as 63. The aA-erage age for 
malc.-^ in the prcA-iou.-i .•'tudj-^ Avas 57.3 j-ears. Eightj--nine per cent of the 
p.ationts AA'cre in the sixth, scA-enth or eighth decade of life, AA'hile in the pre- 
A'ious studj- 79^1 of the men Avere in the same age periods. Three AA'omen were 
between the agc.s of SO and S9. The.se data clearly demonstrate the ten- 
dency [or c(jronnrj' thrombosis to occur later in life among AA-omen than 
among men. 

Mortnhti/. In 54 c.ase.s the patients AA'crc dead at the conclusion of this 
studj- .and in .all but 9 of these cases death AA-as directlj- attributable to the 
heart. In 32 case.« death occurred soon after coronary occlusion and in 
1.3 ca.-^e.'- later, as a result of ensuing congestix-e heart failure. In 4 cases 
the can.-^c of death could not be detennined; in 5 cases death resulted from 
diseases entirely unrelated to the heart, Fortj--six patients were li\'ing at 
the conclusion of the studj-. 

Ikrurnnl Coronanj Thromhona. ScA-en patients suffered from recurrent 
coronarj- thrombo^i.s. Thri incidence is considerably le.=s than that noted 
in the prcA-ion-- .‘^tudj-, Avhich compri.-ed botli men and women. In that 
study, the incidence of recurrent epbodes aa-bs found to be 19.7%. 

In 6 ca.-cs, 2 attacks of coronarj- thrombosi.s occurred and 1 patient 
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survived 3 attacks. This patient is living and well, 7^ years following the 
first occlusive episode and 4 years following the third; she is now 73 years 
of age. The intervals between the attacks ranged from 2 months to 7i years. 

Another patient, who had 2 attacks of coronary thrombosis, is living and 
well. She is now 83 and had the last attack 4 months before this article 
was written. These 2 patients emphasize the remarkable tolerance and 
reparative powers of the heart to such severe disease which is observed from 
time to time even among aged persons. 

Evidences of Heart Disease Preceding Coronary Thrombosis. In 78 cases 
subjective e\’idence of heart disease occurred before the onset of coronary 
thrombosis. The symptoms had been present from 2 months to 15 years. 
The most common symptom was dyspnea which was associated with accus- 
tomed effort; this occurred in 65 cases. The anginal syndrome occurred in 
27 cases. Thirteen patients had had one episode of congestive heart failure; 
hypertensive heart disease was coexistent in every case in which congestive 
heart failure had occurred. Some overlapping of these symptoms obviously 
occurred. It is interesting and significant that only 22 patients experi- 
enced their first conclusive cardiac symptoms with the onset of coronary 
thrombosis. 

Associated Conditions. We were greatly interested in the report of Levy 
and Boas, in which they said that hypertension and diabetes meUitus oc- 
curred in 92.3% of the cases. This incidence was considerably out of line 
with our clinical impressions. 

In our series 66 patients were known to have had hypertension before 
the onset of coronary thrombosis and it is probable that the incidence 
actually was somewhat higher, owing to the fact that blood pressure at 
times fails to attain its former level after an attack of coronary occlusion. 

Data regarding diabetes mellitus were available in all but 12 cases; in 
these cases death occurred very soon after the occlusive attack and before 
laboratory studies could be carried out. Only 11 patients had diabetes 
mellitus. It is, of course, true that the degree of atherosclerosis frequently 
is marked among diabetic patients and that coronary disease among them 
is common. Variations in the results of different groups of clinical material 
obviously occur and it, therefore, is important not to accord too much 
importance to certain incidental findings. 

In 77 cases the ratios of height and weight were available; in 87% of 
these cases there were varying and definite degrees of obesity. In a previous 
publication. Goldsmith and Willius* presented data obtained in 300 cases 
of coronary thrombosis; these data showed that a tendency to overweight 
occurred among patients of all ages with the exception of men who were 
over 70. There seems to be no doubt that obesity is a very undesirable 
status in heart disease and of itself is capable of swinging the balance from 
cardiac competence to incompetence. 

The rather frequent association of cholecystic disease and coronary 
disease has received considerable attention, and the association of chole- 
cystic disease and obesity also has been noted. In tliis study 16 patients 
had proven disease of the gall bladder. Nine patients had been operated 
on elsewhere, prior to the onset of coronary thrombosis; 2 were operated 
on after recovery, and in the remaining 5 cases, cholecystographic study 
clearly revealed the condition. i j 


The occurrence of other diseases, such as carcinoma, hyperthyroidism, 
syphilis, and so on was purelj’' casual and merits only mention 
Situation of Infarcts. In 86 cases the situation of the infarct was deter- 
mined by electrocardiographic study or by postmortem examination. In 
the remaining casp death occurred before electrocardiographic examination 
was possible, or else necropsy was not permitted. It is interesting to note 
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that in all^ necropsied cases in which the electrocardiographic prediction of 
the situation of the infarct was made the predictions were proved to be 
correct. 

The infarcts involved the anterior portion of the left ventricle in 30 cases, 
the posterior portion in 50 cases, and both anterior and posterior portions in 
6 cases (recrat and old infarcts). These figures are different from those 
of the previous study in which the anterior surface of the left ventricle 
was involved in 56.3% of cases and the posterior wall in 43.6%. We do 
not believe that these differences are si^ficant, but feel that they represent 
onlj’- the differences that may be anticipated in the study and comparison 
of different groups of cases. 

Duration of Life in Cases in Which Coronary Thrombosis Proved Fatal. 
In 45 cases, as previousl 3 ’' stated, death was directly attributable to coronarj^: 
thrombosis or its sequelse. Nine patients lived less than 24 hours following 
the onset of the occlusive episode. Six patients hved less than a week, 
8 less than a month and 9 less than 6 months. Six patients lived less than 
a year, 4 lived less than 2 j’^ears and only 3 hved more than 2 years. The 
average duration of life in cases in which the patients died of heart disease 
-was 11 months. 

Duration of Life in Cases in Which Coronary Throjnbosis Did Not Prove 
Fatal. Information was available regarding the state of health of 43 
patients. Three patients could not be traced. Twenty-eight patients were 
alive within a period of 5 j^ears follovung coronary thrombosis, 12 were 
alive within a period of 5 to 10 years and 3 lived more than 10 years. 

Eighteen patients reported their state of health as good, 5 said that they 
were well vdth the exception of occasional anginal seizures,^ 14 were only in 
fair health and 6 were in very poor health. The latter include patients 
who had severe recurrent anginal seizures, severe dyspnea, congestive heart 
failure or a cerebral vascular accident. 


Summary. Only two striking differences were noted in coronary 
thrombosis among women, as compared mth men. The first is its 
relative infrequency among women; the ratio of men to women 
approximates 7 to 1. The second striking difference is the ten- 
dency for the disease to occur later in life among women; the 
average age of women was 6 years greater than the average age of 
the men. The relatively late appearance in life is presented more 
vividly if one recalls the fact that, in this series of cases, coronarj'- 
thrombosis was recorded in 89% of the cases in which women 
between the ages of 50 and 80 years and in 79% of cases in which 
men were of the same age. It therefore appears justifiable to assume 
that women are less susceptible to the development of coronarj^ 
thrombosis than are men, and that when it occurs among women, 
it tends to occur later in life. 

The association of hjqiertension, diabetes mellitus, and^ other 
conditions appears onlj’’ to bear a relationship compatible with the 
predominant age periods represented by the group of patients 
included in this study. 
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tery and polyh3’’dramnios. The estimated development of the baby was 
about 32 weeks in utero. The weight was 1510 gm. The abdomen of the 
baby was enlarged and showed signs of fluid and it was diagnosed as con- 
genital ascites. The baby cried once after delivery and became cyanotic 
and died. 



Fig. 1. — Postmortem photograph showing single lung. 



Fig, 2.— Drawing of arrangements at root of right lung. 

Necropsy. The diest of this small baby is narrow and thin, the abdomen 
distended nith fluid. There are about 100 cc. of clear 3'^ellovdsh fluid in 
the peritoneal cavity; the serous surfaces are smooth. The liver occupies 
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almost the whole upper part of the abdomen; the left lobe is larger than 
normal and there is also an azygos lobe on the posterior portion. There is 
no spleen; in the splenic area are a few spleen-like masses of tissue, purphsh 
m color and a few millimeters in diameter. The intestine shows unusual 
rotation of the coils and the transverse colon is alongside the cecum and 
ascending portion. 

The arrangement of the chest organs is abnormal. There is complete 
absence of left lung, the left pleural cavity being lined by thin parietal 
pleura and containing a small quantity of clear fluid. The heart is dis- 
placed to the left and occupies the .space of the left pleural ca\-ity (Fig. 1). 

The right lung is connected with a normal right bronchus which is a 
continuation of the trachea. The limg tissue is soft and pate red and the 
size is larger than nornial, the septa dividing the organ into four lobes. 

The left bronchus is a rudimentary bud branching off from the trachea 
2 mm. above the pulmonai^’' arteiy and ending in a cul-de-sac; no lung 
tissue can be discovered (Fig. 2). This left bronchus is 8 mm. long; 1 mm. 
in diameter at the middle portion. The distal portion is small and tapers 
tow'ard the end. The bud is soft and contains no cartilaginous rings.. 

The thymus is normal in shape and size. The pericardium is smooth and 
the camty contains some fluid. The heart is normal in shape and size. 
The truncus arteriosus shows failure of division. 
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A STUDY OF ORAL TYPHOID VACCIHATION' AS MEASURED BY 
BLOOD SERUM AGGLUTININS. 

• By Paul D. Criagi,- A.B., M.D., F.A.C.S., 

MEDICAL DIKECrrOR, BOEHXE TUBEBCULOSIS HOSPITAL, EVAN’SVIDLE, IND., 

ANT) 

Darwin M. Short, A.B., M.D., 

HESIDENT PHYSICIAN, BOEHNE TirBEBCUI.OSIS HOSPITAL, EIANBVILLE, IKD. 

In this study, 200 patients were vaccinated with mixed typhoid 
vaccine. One-half of the number were vaccinated by the subcutane- 
ous method and the other half by the oral method. Blood serum 
agglutinins were determined at various intervals. 

Numerous studies of oral vaccination with the tj’phoid and dysen- 
tery organisms have been made on various laboratorj' animals. 
According to Calmette,- Pasteur’s work with chicken cholera (1880) 
first suggested the possibilities of oral vaccination. _ WrighD was 
the first to attempt the oral method of immunization on human 
subjects. Besredka,* especially since the World War,^ has advocated 
his local immunity theory'. This has given added impetus to the 
oral method of administering vaccine in the enteritides. The labor- 
atory results have been varied and inconclusive. The first clinical 
application of the oral method of t\-phoid inoculation was in 1922.i 
Since that time over 500,000 cases of oral vaccination hai e been 
reported in the literature. The clinical results have been favorable 
and far more conclusive than the laboratory studies. Finder and 
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Simmons® present an excellent survey of the literature oral 
vaccination. Recently, Lacy and Cohen® and Moor and Brown 
have made similar studies of the two methods of administering 
typhoid vaccine, as measured by the agglutinin titration of the 
blood sera in human subjects. The latter used the same vaccine 
as reported in the present study. 



POST-VACCINAL DAYS 

Graph 1. — Diagram showing the postvaccinal agglutinin changes in an individual 
following oral vaccine. This shows the manifestation, the induction phase and 
fluctuation of agglutinins of the “0” and “H” fractions of E. typhosa. 

Methods. The oral and subcutaneous cases were unselected from a large 
group vaccinated during the Ohio River Valley Flood of 1937. The latter 
were given the mixed typhoid antigen subcutaneously in the usual series 
of 3 injections, each at an interval of 3 to 7 days. The agglutinins were 
then titrated 5 to 8 weeks following the completion of the vaccine injection. 

Prior to administration of the oral vaccine, a history was obtained of 
previous vaccination, typhoid disease, or dysentery. A pre-vaccinal agglu- 
tinin titration was made. Following the oral vaccine, the agglutinins were 
again determined at 60 hours, 5 weeks and 6 months. Daily titers were 
determined on a number of the oral group, to determine the interval of 
agglutinin manifestation, the induction and the negative phase (which is 
prolonged by inenstruation), together with the increase and fluctuation 
of the type specific agglutinins (Graphs 1 and 2). 

The blood serum agglutinins were determined according to the method of 
Welch and Stuaft.^*^ This method was used because of its expediency and 
the comparable results with the macroscopic test tube method. Controls 
were made using normal saline with each series of the bacterial suspension, 
in order to avoid spontaneous agglutination. Agglutinin titers were made 
for both the somatic ("0”) and the flagellar (“H”) fractions of the E. 
typhosa [E. typhostnn) antigens and the mixed antigen of S. paratyphi 
{Paratyphoid a) and S. schottmulleri {Paratyphoid p). Dilutions ranged 
from 1 to 20 to 1 to 2580. The higher dilutions are only gross approxima- 
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The oral antigen used in this study was Typhoral— mked.* A capsule 
of bile salts (gr. f) was administered 1 hour and 45 minutes before break- 
fast. The first capsule of antigent was given 45 minutes later. The' second 
and third capsules were given on successive days (without bile salts) 1 hour 
before breakfast. Thus, the oral vaccination is completed in 3 days. If 
optimal results are to be obtained, particular care must be taken in follow- 
ing this procedure of administering the vaccine. 



POST-VACCINAL. DAYS 

GR.\pn 2. — Diagram showing the postvaccinal agglutinin changes for the para- 
typhoids in an indi\’idual following oral vaccine — mixed. 


Results and Discussion. Of those cases (institution employee 
group) receiving oral vaccine, 19% had been vaccinated previously, 
2% gave a history of typhoid and 11% were cases of arrested pul- 
monarj’^ tuberculosis. (The latter group shows a degree of non- 
specific reaction to the typhoid agglutination tests). In view of 
this, a total of 32% of the cases rvould likely manifest some degree 
of pre-vaccinal agglutinins. Three cases, with a history of recent 
food poisoning, had high titers for Parafyphosus |3. Eleven per cent 
of the subcutaneous cases gave a history of previous vaccination 
or tjTihoid disease. Following the administration of the oral I’ac- 
cine, there were no severe reactions. Thirteen per cent of the cases 
had a slight febrile reaction, none of which was above 38° C.; 33% 
had some symptomatic reaction, but in no case was the individual 
incapacitated (Table 1). 

Following an interval of 60 hours, the titers of the “0” antigen 
fraction are the lowest of the series, the majority of cases ranging 


* Purchased from Eli Lilly Co.. Indianapolis, Ind. 
t Ten thousand million tj-phoid bacilli; 5000 million Paralyphoid 
million Paratyphoid ^ bacilli. 


a bacilli: 5000 
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from 1 to 20 to 1 to 80. After an interval of 5. weeks the “0” titers 
continue to be the lowest of the series, but have increased both in 
number of cases and titration (Graph 3, 0-3) . The histograms of the 
oral and subcutaneous cases, at 5 weeks, are essentially comparable 
(Graph 3, 0-3 and 0-4). 

Table 1.— Symptoms Follo-vvino Ohai. Typhoid Vaccine — 100 Cases. 

Symptoms. Cases. 

Headache 

Nausea ® 

Malaise ^ 

Emesis — first capsule 3 


Diarrhea — slight 2 

Tenesmus 1 

Orbital edema I 

Joint pains ... I 

Vertigo 1 

Total 33 
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AGGLUTININ TITRATION 

Graph 3.— Diagram showing distribution of cases according to agglutinin titration 
with the somatic antigen ‘‘O’’ of E. iyphosa following administration of typhoid 
vaccine— mixed (oral method, 100 cases; subcutaneous method, 100 cases). 




The maximum number of cases showed agglutinins with the “H” 
suspension in dilutions of 1 to 80 at 60 hours (Graph 4, H-2). The 
agglutinin titrjition increased to 1 to 640 at 5 weeks (Graph 4, H-3). 
This is contrary to the findings of Dennis and Berberian® who found 
the “0” agglutinins were usually higher than the “H” agglutinins 
following oral vaccination. 

In both the oral and subcutaneous methods, the “0” and “H” 
fractions of E. iyphosa tend to be slower .in the appearance of their 
agglutinins than do the paratyphoids. 
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The greatest number of cases responded to Paratyphoid a at 60 
hours in dilutions of 1 to 80 (Graph 5, A-2) and to Paratyphoid (3 in 
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Graph 4. — Diagram showing distribution of cases according to agglutinin titration 
with the flagellar (“H") antigen of E. lyphosa following administration of typhoid 
vaccine — mixed (oral method, 100 cases; subcutaneous method, 100 cases). 
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Gratb 5. — Diagram showing distribution of cases according to agglutinm titration 
with the antigen of S. paralyphi {Paratyphosua of) following administration of typnoi 
vaccine— mixed (oral method, 100 cases; subcutaneous method, 100 eases). 
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dilutions of 1 to 80, but in greater numbers than with Para a (Graph 
6, B-2). This demonstrates the well established fact that Para- 
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Gkaph 6. — Diagram showing distribution of cases according to agglutinin titration 
with the antigen of S. schoUmilUeri {Paralyphosus P) following administration of 
typhoid vaccine — mixed (oral method, 100 cases; subcutaneous method, 100 cases). 
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Graph 7.— Diagram showing the persistence of tj^phoid agglutinins in the blood 
Ecnim 6 taonths following oral vaccino. 
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typhoid a is less agglutinable than is Paratyphoid /3. This is more 
apparent in the qualitative evaluation of the agglutinins. At 5 
weeks both of the paratyphoids have the greatest number of cases 
with agglutinins in dilutions of 1 to 640^ which is somewhat higher 
than is generally reported for the paratjqihoids following vaccina- 
tion. With the paratj'phoids, about 20% more subcutaneous than 
oral cases developed agglutinins in the higher dilutions. 

The agglutinin response following the oral method is shown almost 
simultaneously with the administration of the antigen. Generally 
speaking, significant titers are present at 60 hours following oral 
vaccine. The titers are higher following a single subcutaneous 
dose than following a single oral dose of vaccine. The titers jolloxoing 
the ttvo methods are essentially comparable after 5 weeks. 

In the reexamination of the oral cases, following a post-vaccinal 
period of 6 months, significant titers were present in the “0” frac- 
tion in 61% of the cases, in the “H” fraction in 90% and in each of 
the paratjqihoids in 92 and 99%. There was a moderate recession 
of the “0” agglutinins, a progression of the “H” fraetion, while 
the Paratyphoid a had increased in both numbers and titrations. 
Paratyphoid p showed slight gain in both cases and agglutinin titer 
(Graph 7). 

In the present study, after a post-vaccinal period of 5 weeks, 24% 
of the subcutaneous and 8% of the oral cases failed to show agglu- 
tinins. This is in striking contrast to the recent report of Lacy and 
Cohen® who reported the absence of agglutinins in' 25% of the sub- 
cutaneous and 93.4% of the oral cases. The variance of results can 
best be accounted for by the difference in the antigen strains em- 
ployed in the preparation of the respective vaccines. Lacy and 
Cohen® used their own laboratory strain of organisms, which was 
formalinized in the preparation of their oral antigen. 

In the preparation of a mixed tjqjhoid vaccine, according to 
Tople3^® the organisms should possess the following characteristics; 
B. iyphos^im— smooth, motile, virulent strain, with flagellar antigen 
and surface antigen III; B. paratyphoid — smooth, motile, virulent 
strain, with flagellar antigen and surface antigen VI. 

The Tj^phoral— mixed (Lilty) r'accine, according to the manu- 
facturer, is prepared from the new U. S.. Armj' Strain No. 58, as 
reported b.v Siler® and “a virulent local strain, which caused a fatal 
case." Botli are considered superior to the old Eawling strain. 
The organisms are heat killed and preserved with “jNlerthiolate. 
hloor and Brown" used the same oral antigen as the present study 
with equalh" favorable results. 

In view of the favorable clinical reports, the agglutinin response 
and the reduction of constitutional s^unptoms (as evidenced m the 
present stiid.v)^ authors conclude that the oral method of typliou 
vaccination merits favorable consideration and wider use. 
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Summary. 1. Using typhoid-mixed vaccine, 100 cases were 
vaccinated by the oral and a like number by the subcutaneous 
method. Blood serum agglutinins were determined periodically. 

2. Thirty-three per cent of the cases which received the oral 
typhoid-mixed vaccine had mild reactions, none of which were 
incapacitating. 

3. Significant agglutinin titers with oral typhoid vaccine are 
present within 60 hours. The agglutinin titration of both methods 
are essentially comparable after an interval of from 2 to 5 weeks. 
Significant titers persist for 6 months or longer following oral vac- 
cine. 

4. Those cases failing to show agglutinins 5 weeks following 
vaccination were 24% for the subcutaneous and 8% for the oral 
cases. Thus, the failures are three times as numerous with the sub- 
cutaneous as with the oral method. 

5. The authors conclude, from the extensive clinical reports of 
others and the present laboratory results, that the oral method is 
as efficacious as the subcutaneous method of mixed typhoid vac- 
cination. 
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ACUTE INFECTIOUS GASTRO-ENTERITIS. 

By W. W. Boardman, M.D., 

ASSOCIATE CLINICAL PROFESSOR, STANFORD UNIVERSITY SCHOOL OF MEDICINE, 

SAN FRANCISCO, CALIF. 

With the apparent increase of acute digestive upsets associated 
with diarrhea, it would seem advisable to consider some of the 
problems presented by these cases. Certainly, we must agree that 
few conditions encountered by the physician in his daily rounds 
are as puzzling from the standpoint of an etiologic diagnosis as 
those associated with the acute onset of diarrhea. Diarrhea is only 
a symptom of disturbed intestinal function and may be produced 
by many conditions both within and without the bowel. 

If our clinician be a careful systematic worker, he will, when 
confronted with a case of diarrhea, patiently go over the history, 
developing a clear story of the onset and progress of the symptoms, 
searching for any etiologic factors in dietary irregularities, group 
exposures, and so on. He will then make a complete physical exam- 
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ination, inspect the stools, and check the blood count. doing 

these things, he will run over in his mind the various possibilities 
excluding many and restricting his preliminary diagnosis to a rela- 
tively small number. This number may be further decreased by 
stool cultures, agglutination tests, phage tests, and so on, but all too 
often after ha\dng done his utmost he will be forced to a diagnosis 
of diarrhea of unknown etiolog 5 G 

If, on the other hand, our clinician is hurried or a bit casual or 
by past experience convinced that an etiologic diagnosis is unlikely, 
he will attempt to exclude the acute surgical conditions and then 
will readily accept the patient’s statement that his sjunptoms are 
due to some food that he has eaten, or that he is suffering from 
intestinal “flu.” However, the physician must frequently admit to 
himself the diagnosis of diarrhea of unknown etiology. Fortunately, 
these cases are usually relatively mild and of short duration so that 
insofar as the patient is concerned, he rarelj" suffers any ill effects 
from his incomplete diagnosis. On the other hand, from the 
ph 3 ’^sician’s standpoint it is certainlj' a challenge to modern medicine 
that a condition approaching epidemic proportions is so frequently 
unexplained. 

We have recentlj^ experienced in the San Francisco Bay area a 
fairlj'- widespread outbreak of acute gastro-enteritis, both in insti- 
tutional groups and the general population. These cases have been 
characterized bj’’ the acute and sudden onset of nausea, abdominal 
cramps, waterj’’ diarrhea, sometimes vomiting, slight headache, 
general aching, dizziness, and fever. In some cases there have been 
mild upper respiratorj^ sj^mptoms for a daj- or two before the explo- 
sive onset of the digestive sj'-mptoms. The most characteristic 
sjTOptom was the explosive waterj' diarrhea, the number of stools 
varjdng from 2 to 20 or more per daj'. Tenesmus was rare and 
blood or mucus was verj' rarelj' seen in the stools. Temperature 
varied from normal to 104°. The average case was relativelj' mild 
and of short duration. However, complications may occur as evi- 
denced bj' the development in 2 of our cases of acute appendicitis 
requiring operation. 

During the last j'ear, we have seen sporadic cases of this condition 
with greater frequencj' than in previous j'ears but during the first 
part of December it approached epidemic proportions. Thus, at the 
Stanford Universitj' Hospital, 28 nurses and several members of the 
general hospital personnel were hospitalized for this tj'pe of dis- 
turbance between November 16th and Januarj' loth, 20 of the 
admissions occurring between the 9th and 16th of December. 
During the same period a considerable but undetermined number 
of the hospital personnel were similarlj' affected but did not report 
for hospitalization. IHiile this was occurring at Stanford Hospital, 
other institutional and industrial groups as well as the general popu- 
lation about the Bay area were experiencing the same difficulties. 
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The period of hospital confinement in this group of 28 nurses 
varied from 2 to 13 days with an average of 4.8 days. This does not 
include the hospital days for complications, nor have we figures for 
working days lost in this group after dismissal from the hospital 
nor for the days lost by those not hospitalized. However, these 
figures sufficiently emphasize the economic drain connected with 
such an outbreak. 

Turning to a more detailed analysis of the symptoms in our cases, 
we find diarrhea present in all. The stools varied from 2 to 17 per 
day, were usually small, watery, light yellow, free from mucus and 
gross inflammatory elements, although showing an increase in pus 
cells microscopically. One of our cases showed macroscopic blood 
in the stools and I am informed that several cases reporting at the 
emergency hospital also showed blood in the stools. 

Fever was present in 25, ranging from slight to 104°, usually 
dropping sharply to normal in 2 or 3 days. Abdominal cramps 
usually preceded the bowel movements and at times were quite 
severe. The bedside records mention the occurrence of nausea, 
vomiting, headache, backache, nasal congestion, sore throat, and 
chills. 

Careful blood counts were made by Dr. Wyckoff ’s staff at Stan- 
ford University Hospital on 25 of these patients; 14 showed white 
blood counts under 10,000, 8 ran from 11,600 to 14,500, and 3 ran 
over 20,000. The polymorphonuclears varied 'from 37 to 93%, 
9 being lielow 65% and 16 above 65%; 22 had a definite left nuclear 
shift with a banded count of 10% or higher; 62% was the highest 
relative count and 10,971 was the highest actual banded count. 
Eight cases had an eosinophilic count ranging from 1 to 7%, the 
highest actual eosinophilic count being 1248. Dr. Wyckoff calls 
attention to the fact that it is unusual with a left nuclear shift to 
have the eosinophilic elements persist and that this is not ordinarily 
seen with bacillary infections. From these counts, it is evident 
that our cases present no characteristic blood picture. 

Stool cultures were carried out on 13 cases. In 10, there appeared 
a growth of Gram-negative bacilli giving the sugar reactions of the 
typhoid-dysentery group but as yet defying exact classification. In 
the serologic tests using B. typhosus, B. Flexner W, B. Flexner Z, 
B. dysenierim Y, and B. dysenteriw Sonne, antisera, there was but 
one agglutination that might be taken as significant. 

We were frankly surprised to find the high percentage of cultures 
showing the characteristics of the tjqjhoid dysentery group but still 
did not feel convinced of their etiologic importance. Further 
cultural studies are being .carried on, but when it is recalled that 
there are probably about 50 tj-pes of dysentery bacilli divided 
among 3 mam groups 1, Shiga; 2, Flexner, and 3, Sonne-having 
different cultural characteristics, the difficulties of pursuing this 
studj in a busy laboratory are evident. An additional difficulty 
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in evaluating the- etiologic significance of these organisms is that 
some of these atypical strains will not agglutinate with the standard 
type sera, so that the diagnostic value of the agglutination test 
is greatly decreased. Negative agglutination tests may be obtained 
in proven cases of bacillary dysentery if the laboratory does not 
include in its test antigen a strain similar to the one causing the 
infection. 

Probably the most valuable use of the agglutination test in deter- 
mining the etiologic significance of a specific organism isolated from 
the stool is to attempt to agglutinate it against the patient’s own 
serum after his recovery. This test was carried out on 10 of these 
cases with negative results in all. Such a result certainly makes it 
seem unlikely that these organisms were the cause of the infection 
and much more likelj’’ that they were merely accidental invaders. 

From this ‘brief review of these cases which were in all ways 
apparentlj”^ similar to cases occurring in other institutions and the 
general population about the Bay area, it seems evident that we 
were dealing with an acute infectious gastro-enteritis of undeter- 
mined etiology. 

Outbreaks of diarrhea are all too common in isolated institutions 
and can frequently be traced to food poisonings or to infection with 
one of the bacillary dysentery group. In connection with such 
outbreaks an important possible source of infection has recently 
been called to our attention by the sanitary engineers. Largely 
stimulated by the outbreak of amebiasis in the Chicago hotels, the 
whole subject of contamination of the water supply within build- 
ings has been carefully studied and many surprising possibilities 
brought to light. Thus, any plumbing fixture in which the intake 
pipe takes off directly from the svppfy pipe and enters below the 
highest water level in the container may under certain conditions 
act as a syphon and draw the material in the container directly 
into the supply pipes. All that is necessary' is that there shall be 
a temporary vacuum in the supply pipe such as is produced by shut- 
ting off the pressure in the mains, draining the supply pipe in a dwell- 
ing, or, in large buildings, by sudden excessive use on the lower 
floors. As a public health menace, the flush valve type of toilet 
is the most dangerous and it has been demonstrated that frequently 
this syphonage does occur.* 

I recently spent some time with Dean jNIorris of the Engineering 
Department of the Stanford University and he had some interesting 
stories to tell. In one of the most modern homes on the campus 
equipped with the latest bathroom fixtures, it was demonstrated 
that coloring matter placed in the toilet bowl on the second floor 

* Plumbing regulations non: in force in most communities require tlic presence of 
a svphon breaker in all new flusbomoter valve installations. The danger of syptio^ 
age, of course, continues in older fixtures not equipped with the syphon breaker. 

Editor. 



boardman: acute infectious gastro-enteritis 837 

could be recovered from the water faucet in the kitchen by merely 
shutting off the street supply valve and drawing water on the lower 
floors. A somewhat similar but more dramatic demonstration was 
the plumber who was called to repair a toilet that refused to drain ; 
having inspected it, he went to the basement, shut off the supply 
valve, and drained the pipes. Imagine his surprise but hardly 
gratification when, on returning to the disordered toilet, he found 
it emptied, the contents having been syphoned back into the water 
pipes. There are many more stories, illustrating the possibility 
of contaminating the water supply if a negative pressure occurs in 
the supply pipes. At Claremont Colleges, they are convinced that 
since the correction of their plumbing arrangements, they have been 
free from the recurring outbreaks of diarrhea present before. 

In this connection, the following letter from Dr. J. R. Griggs, 
the college physician at Claremont Colleges, is of interest. He 
states that “prior to the change in our plumbing system we have 
had epidemics of gastro-enteritis in whieh. several dozen students 
would be simultaneously disabled Avith vomiting, diarrhea, abdom- 
inal cramps, fever 100-103, headache and varying degrees of toxic- 
ity. Most of them were ill for twenty-four hours to several days 
and were quite weak on recovery. Such outbreaks occurred usually 
in October or November and were repeated onee or twice during 
the year. Apparently they became progressively worse gradually 
over a period of many years. Between the epidemics there were 
practically always individual sporadic cases of the same disease. 

“Repeated samples of water and milk for eulture failed to reveal 
the cause of the trouble. A great A’^ariety of eauses and sources were 
suspected. A few cases occurring among townspeople led to the 
belief that the Avhole city water supply AA^as contaminated by alvine 
discharges from the mountain cottages up the canyon. The method 
of fertilization and spray of the fresh vegetables and fruits Avas 
incriminated. Food handlers Avere scrutinized. Even the- Santa 
Ana AAunds from the desert Avere suspected as the cause. The County 
Health Department repeatedly investigated and gaA'^e the colleges 
a clean bill of health. 

“After much collaboration AA'ith pathologists, epidemiologists, 
and sanitary engineers it Avas found that eosin placed in toilet 
boAvls could be recoA^ered in the tap water because of baclcsiphonage. 
Accordingly, vacuum breakers Avere installed on all toilets of the 
flushometer type in all college buildings, last year. 

“Since September when I came here, we have had no epidemics 
of the old disease. In fact, no more than 3 persons haA'^e been ill 
at any one time with gastro-enteritis of any nature. Onlv 2 cases 
have approached the scA-erity of the old ‘plague.’ There have, 
hoAAeA’er, been nearly two dozen single sporadic cases of diarrhea, 
some Avith nausea, scattered throughout the past semester and 
throughout the student body of 1000 students. Two cases occurring 
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together were traced to an outside eating house, Mexican. Several 
others came back from holidays into Mexico. Two others were 
traced to homecured raisins. The rest have apparently originated 
here but have not had any epidemic characteristics.” 

Confirming these reports, W. Scott Johnson recently made a 
survey of 6 milk plants in St. Louis and found “210 definite plumb- 
ing defects which were capable under favorable conditions of estab- 
lishing cross connections between contaminated material and the 
plant water supply.” He further states that “it is recognized that 
a partial vacuum may exist without warning in any water pipe 
system due to a number of causes such as a heavy drain in a main 
due to a fire or cutting off the water supply and draining lines for 
repairs. Such a vacuum has been shown to be capable of siphoning 
the contents of a flush valve type of toilet bowl in good worldng 
order into the water supply line.” It is thus evident that there is 
a very definite public health problem connected with our modern 
plumbing and that constant vigilance is necessary. 

In this particular outbreak, it seemed too widespread to be satis- 
factorily explained on the basis of a bacillar}^ dysentery or a food 
poisoning. Turning to the literature for a possible explanation, we 
find that R. R. Spencer^ under the title of “Unusually Mild Recur- 
ring Epidemic Simulating Food Infection” reported apparently 
similar cases. In 1933, H. A. Wildman® under the title of “Poly- 
tropous Ehteronitis” (acute infectious gastro-enteritis, or Spencer’s 
Disease), reported a study of 750 apparently similar cases occurring 
in college students between September, 1927, and June, 1932. From 
his study he concludes that this condition may occur at any time 
of the year, either in epidemic or sporadic form, that it is widely 
distributed, uninfluenced by climate, that no predisposing factors 
have been determined and the responsible organism is unknovm, 
and that it is apparently spread by secretions from the nose and 
throat. 

Atypical colon bacilli, atypical Flexner bacilli, and atypical 
organisms belonging to the genus Salmonella have been found m 
the stools though their presence may be purely coincidental. 

He calls attention to the fact that epidemics of diarrhea have 
been frequent since the World War, and have occurred in close 
association with epidemics of influenza. Influenza does not confer 
immunity to this disease or vice versa. Immunity after this disease 
did not last more than 6 weeks in some cases. Cases developed 
within 24 to 48 hours after contact with a known case, and epi- 
demics reached their peaks in from 3 to 5 days instead of from -i to 
12 hours as occurs in food poisoning. 

About 10% of his patients complained of respiratory tract symp- 
toms. He noted the frequency of peripheral neuritis. Blood conn s 
showed polymorphonuclear leukocytosis, sometimes followed a 
secondary leukopenia. Acute symptoms usually lasted from lb o 
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24 hours and were followed by rapid recovery although the diarrhea 
has lasted 2 or 3 weeks and marked dizziness in standing has lasted 
as long as 6 weeks in some cases. 

' He has divided his cases into six groups in the order of their 
frequency: Type I: Gastro-enteric: nausea, vomiting, diarrhea. 
Type II: Enterocolic: diarrhea, sometimes cramps. Type III: 
Gastric: anorexia, nausea, vomiting. Type IV: Neurocirculatory : 
dizziness, dull headache. Type V: Typhlo-appendiceal : like acute 
appendicitis except for diarrhea; dizziness on standing, dull head- 
‘ache, fever less constant, less marked and less sharply localized 
tenderness in lower right quadrant, and less rigidity of abdominal 
wall. Type VI: Colic: cramps or severe midabdominal pain, 
usually with constipation. 

At Wooster College, Imlay, Michigan, the author reports from 
3 to 5 distinct epidemics each year with a large number of sporadic 
cases through the year. There were no fatalities and no sequelse. 
Occasionally, a case of acute appendicitis occurred as a complication. 

Treatment at present is naturally purely symptomatic. Wildman, 
from his experience recommends: 1. Prompt and thorough evacua- 
tion of the intestinal tract with castor oil, 1 ounce; soda bicarbonate 
1 ounce; and orange juice. 2. Abstinence from food for 24 hours. 
3. Cleansing enema, 2 ounces of salt to a quart of water. 4. Atro- 
pine, 1/100 grain to 1/50 grain for nausea or vomiting. 5. Soft, 
bland diet later. 6. Sodium ricinoleate, from 18 to 120 grains in 
divided doses, after the castor oil. 7. Bismuth subnitrate. 8. 
Camphorated tincture of opium. 9. For dizziness: (o) abdominal 
binder; (6) ephedrine, | grain. 10. Phenobarbital, and so forth, for 
nervousness. 11. Aspirin. 12. Salt solution subcutaneously. 13. Glu- 
cose solution intravenously. 

From this review, it is evident that there is a fairly widespread 
gastro-enteritis occurring sporadically and at times in epidemics, 
of uncertain etiology, running a fairly typical course of short dura- 
tion, and usually terminating in complete recovery. None of the 
atypical organisms so far reported in the stools can be accepted 
as of proven etiologic significance although there is room for further 
study. There is much to suggest that the primary infection in these 
cases is due to a filterable virus transmitted in the secretions from 
the nose and throat. The various organisms cultured from the 
stools are possibly only secondary invaders, such as the influenza 
bacillus has proven to be in influenza, and the various bacteria 
found in the nose and throat are in the common colds. 

If we are dealing with a specific infectious gastro-enteritis due 
to a filterable virus, it is to be hoped that this will not show an 
increasing epidemic occurrence _ and the development of serious 
complications such as accompanied the pandemic of influenza. 

hly object in presenting this report is merely to emphasize the 
uncertainties that exist and to urge further discussion and research. 
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It is not a problem to be solved by the individual clinician, but his 
help is necessary in making promptly available to the public health 
and research laboratories material for study. From such a studj' 
it is_ reasonable to hope that information will eventually be forth- 
corning which will aid us as clinicians in more intelligent prevention, 
diagnosis, and treatment of acute gastro-enteritis. 

Summary. 1. Acute gastro-enteritis seems to be occurring more 
frequently, both sporadically and in epidemics. 

2. Many of these cases are diagnosed as diarrhea of unloiown 
etiology. 

3. Our modern plumbing offers many opportunities for contami- 
nation of the water supplj^ within industrial plants, ofBce buildings, 
and private dwellings. 

4. It is suggested that there is an acute infectious gastro-enteritis 
probablj"^ due to a filterable virus, carried by the secretion of the 
upper respiratory tract. 

5. It is urged that all outbreaks of diarrhea be reported imme- 
diately to the proper authorities for careful investigation. 

6. With the accumulation and spread of more exact knowledge 
many outbreaks may be prevented. 
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Effort syndrome is a ■ ■ ■ ’ characterized b.v breath- 

lessness, sighing, “dizzihuiij ur ’ i«ii.u.LSS,” fatigue, palpitation, 
tachycardia, precordial pain and tremor, and is precipitated by 
exertion or anxiety. It is probably the commonest source of error 
in the differential diagnosis of organic cardiac disease. While it 
, has been well recognized that effort syndrome is frequently asso- 
ciated with anxiety states, its etiology has remained obscure. Sir 
Thomas Lewis"*® suggested that a diminution in the buffer sul)- 
stances in the blood was a possible cause. Morc_ recently, especial 
attention has been given to the symptoms of sighing and O' 
related respiratory disturbances. Wiite and Halin'* found tlia 

* Supported in part by the Christine Breon Fund for Medic.al Rose.irch. 
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80% of 100 patients suffering from effort syndrome sighed exces- 
sively, whereas only 19% of 400 normal controls showed the same 
phenomenon. These writers stated that the total ventilation in 
at least one of their patients was normal, although from recent 
work on respiration by Shock and Soley®® it becomes evident that 
she was hyperventilating. Baker^ studied a group of patients with 
the symptoms of sighing, breathlessness, fatigue, palpitation and 
inframammary pain and concluded that the etiology was obscure 
and “treatment by no means always successful.^' Maytum and 
Willius^® were the first to recognize the relation of hyperventilation 
to the symptoms described by these and many other authors. 

Under the leadership of Dr. W. J. Kerr, a series of studies on the 
anxiety states and the hyperventilation syndrome has been carried 
out at the University of California Hospital. 

Our purpose in this paper is to point out the relation of the symp- 
toms of patients suffering from effort syndrome to the respiratory 
disturbances and to the shift in the acid-base equilibrium resulting 
from excessive loss of carbon dioxide from the lungs. Some or all 
of the symptoms of which these patients complained were repro- 
duced by deep breathing at the rate of 25 to 30 respirations per 
minute. However, even when this respiratory rate was maintained, 
the symptoms were relieved when 2% CO 2 was added to room air, 
and the sensation of suffocation disappeared and breathing became 
subjectively easier. 

In view of these findings, it was felt that a study of the acid-base 
equilibrium of the blood of these patients might show (1) whether 
a relative respiratory alkalosis was present chronically, and (2) 
whether the symptoms were related to the acid-base balance. 
Hence, acid-base determinations of the blood of 7 patients were 
made under basal conditions and during a period of voluntary 
hyperventilation in which their symptoms were precipitated. We 
are reporting in detail the history and experimental results in 1 of 
these patients, and are including charts (Fig. 3) demonstrating the 
changes in the pH, pC02 (CO 2 tension) and blood bicarbonate in 
6 other cases. 

Case History, E. C. B., a 27-year-old white, divorced housewife, first 
came to the University of California Clinic on June 2, 1932, complaining 
of palpitation. For several years she had been afflicted with palpitation, 
shortness of breath, dyspnea on exertion, precordial pain and fatigue. 

There were no familial diseases. Both parents were living and were 
supported by the patient. 

She had had the usual childhood diseases. Tonsillectomy and adenoid- 
T 1 performed at the age of 10, and appendectomy at the age 

?r\r.r ■ j j- 1 spinal injury. She liad been married in 

1925 and divorced shortly afterwards. She had 1 child li\dng and weU. 
1 here had been no other pregnancies. 

On examination, the patient was found to be a well-developed and well- 
nourished ivoman. Manj'^ teeth were carious. The thjnoid was thought 
to be shghtlj’- enlarged. A soft sj^stolic murmur was heard at the apex. 
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OF EFFOKT SYrNDROYIE 


The blood pressure was 120 mm. Hg. systoHc and 86 diastolic. The 
examinGT statGu that there "was possible left-sided cardiac enlargement and 
questionable edema of the ankles. 

Laboratory. The first specimen of urine was acid, contained no albumin 
showed green reduction, and contained 8 to 10 white blood cells in the 
sediment per high-power field; a later specimen was acid, had a specific 
^avity of 1.030, and contained no albumin or sugar and onlj-- an occa- 
sional white blood cell per high-power field. The Wassermann reaction of 
the blood was negative. Fluoroscop}'- showed the heart to be normal in 
size. An electrocardiogram showed a rate of 100, P-R inten-al of 0.19 sec- 
ond and inverted Tj. 

Course. The patient was admitted to the hospital in August, 1932, for 
further study. Laboratorj' procedures on entrj’' gave the following find- 
ings: Blood: 78% hemoglobin, 4,750,000 red blood cells, 7,680 white 
blood cells; the smear and differential count were normal. The stool was 
normal. Basal metabolic rate was 3%-)-. Dental roentgenograms showed 
several fractured root fragments, pyorrhea and one apical abscess. Diag- 
noses were made of (1) neurocirculatorj' asthenia and (2) dental caries. 

After her discharge from the hospital the patient was followed in the 
clinic. In November, 1932, she strained her back. Later she received 
treatment for a retroverted uterus and menorrhagia. In March, 1935, 
there was a normal P.S.P. excretion bj' the kidneys. In May, 1935, a 
Webster suspension of the uterus was done because of low abdominal pain. 

In December, 1936, she was able to give a much more accurate storj^ of 
the symptoms which had bothered her persistentlj' since she was first seen 
by us. She stated that these sjmiptoms came in attacks which began with 
difficult, deep breathing followed by rapid heart rate, dizziness, constriction 
of her throat, suffocation, numbness of her hands and feet, extreme fatigue 
and finally diuresis. All of these sjmptoms were reproduced by a short 
period of hyperventilation (about 2| minutes) and were relieved when 
she continued to hjperv'entilate while breathing CO 2 . At this time ph 3 'si- 
cal examination was essentially negative. The thyroid was palpable but 
M’as normal in size. Pluoroscopy showed a heart of normal size with slight 
prominence of the pulmonaiy conus. On December 21, 1936, her basal 
metabolic rate was 9%+. A gastric analj'sis was nomal. An electro- 
cardiogram was normal. Fear of discoverj' of her illicit relations with 
several male acquaintances, aswell as exertion, definitel}' initiated herattacks. 

The final diagnosis was “aiLxietj' state complicated b}' the hyperventila- 
tion sjmdrome.” She was treated by explanation and demonstration of 
the cause of her S3'mptoms, by administration of bromides and ammonium 
chloride, and bj* instruction in abdominal breathing and in the use of a 
paper bag for rebreathing during attacks. She improved rapidlj' and 
had only mild attacks occurring rarel3'’ imtil she was last seen on August li, 


Experimental Method. Tlie subject, E. C. B., was brought to the labora- 
toi>' in a fasting condition. After a rest of 45 minutes, the basal metabolism 
was determined in triplicate b 3 ^’ the Tissot open-circuit method » 

Siebe-Gorman half-mask. Six determinations each of pulse rate and blood 
pressure W'ere made during this period. After the last metabolisin sample 
of 10 minutes, the mask was removed and a control blood sample oravn 
from the finger tip for estimation of the acid-base balance of the blooci 3 
the Shock and Hastings micro-methods.“ After the patient had res 
5 minutes, the mask was readjusted and voluntar 3 ' overbreathing at 
rate of 28 to 32 respirations per minute was begun 
10 minutes. The expired air was coUected continuously 
camnles for measurement of the respu-ator 3 ' volume and anal3-is - 

md oTcontent by the Haldane technique. One-half-cc.- samples of blood 



SOLEY, shock: the etiology of effort syndrome 843 


were drawn from the finger tips at 2-minute intervals during the period of 
hyperventilation. After the cessation of overbreathing, the collection of 
expired air was continued for 15 minutes in order to observe the recovery 
curve. 

Table 1.— Changes in Respiration and Blood Chemistry With Spontaneous 
Hyperventilation and With Hyperventilation Caused by 
Breathing 11% Carbon Dioxide. 

(Subject; E. C. B., January 9, 1937.) 
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Basal Data. 

BMR* .... 



Pulse rate . 

88 74 

■ 82 

B.P 

114/84 114/81 

113/83 

Resp. rate . 

17 17 

18 

Height .... 

150.5 cm. 


Weight .... 

57.4 kg. 


Age 

27 years 


* Boothby-Sandiford 

norms. 



-0.39 -1.4 

81 79 

101/81 110/80 


-4.1 

78 

112/79 


Results. From Table 1 and Figure 1 it is evident that the respi- 
ratory volume increased from 4.1 to 19.23 liters per minute during 
the first 4 minutes of the period of overbreathing but decreased 
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somewhat during the last 6 minutes. The rise in the pH of the 
blood from 7.39 to 7.55, the fall in pC 03 from 41 to 27 mm., and 
the slight but progressive decrease in the bicarbonate of the serum 
from 24.2 mhl per liter (53.2 volumes %) to 22.1 mM per liter 


VENTILATION LITERS rei^MlN - j; ' .. . « 

I 1 1 1 1 1 j 1 — ¥ 1 1 1 1 1 j — ^ ^ 

XCQ^ IN EXPIRED AIR 

t 4 ' ' 1 1 r 1 1 r — « ' 1 ' ^ I r . , 

CC O2 kc/min 



(4S.6 vol. %) are shown in Table 1. The 

fatigue, palpitation, constriction m the feet and 

Lally frank tetany, bepn at the fourth ‘„,p. 

established at the end of the fifth minute. The oxxgcn 
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tion increased by 100% during the early part of the experiment. 
The CO 2 content of the expired air fell constantly (as is shown in 
the curve in Fig. 1) from 3.6 to 2.2%, but it should be noted that 
the total output of CO 2 increased from 149 to 308 cc. per minute. 
Hyperventilation was stopped at the tenth minute but the com- 
pensatory apnea which is marked in normal subjects®® at the cessa- 
tion of overbreathing was slight in this patient. The return of the 
pH of the blood was slower than in normal subjects, although practi- 
cally complete in 15 minutes. Some of the symptoms were still 
present after 25 minutes, probably because of the slower restoration 
to normal of acid-base balance in the tissue fluids than in the blood. 
Twenty-seven minutes after the experiment started, a mixture of 
air with 11% CO 2 was administered, which increased the ventila- 
tion volume to 45.36 liters per minute, but at the same time relieved 
the headache, palpitation, precordial pain, paresthesias and muscle 
cramps. This high concentration of CO 2 was so uncomfortable for 
the patient that it was continued for only 2| minutes. After the 
patient had breathed CO 2 for 2 minutes, a blood sample was found 
to have a pH of 7.18 and a bicarbonate content of 23,7 mM per 
liter (52.14 volumes %). 

The alterations in acid-base equilibrium are more readily visualized 
in Figure 2, in which the data have been plotted on tri-axial coor- 
dinates (Hastings and Shock®®). In this chart pH lines run verti- 
cally, bicarbonate lines run from upper left to lower right, and CO 2 
tension lines from upper right to lower left. All three scales inter- 
sect at 120 degrees and the bicarbonate and pC 02 scales are logistic. 
This system provides maximal dissociation between respiratory and 
metabolic factors in acid-base equilibrium since it has been shown 
that CO 2 titration curves lie along the line “xy,” and fixed acid 
changes take place along the line “ AB ” which is perpendicular to 
the respiratory line “xy,” In Figure 2, the experimental points 
are numbered consecutively, and the path of displacement during 
10 minutes of hyperventilation and the path during recovery are 
shown. Peters, Bulger, Eisenman and Lee,®® Myers and Booher®® 
and Hartmann and Smyth®® have stated that tetany appears at a 
pH of 7.6 in normal individuals, but blastings and Shock®® noted 
symptoms of tetany in subjects when the pH was displaced to 
7 .55 by 15 to 20 minutes of hyperventilation. The patient, E. C. B., 
developed signs and symptoms of tetany after 5 minutes of hyper- 
ventilation when the pH reached 7.5, although at the onset of over- 
breathing the pH was normal. Furthermore, comparison with 
data on normal subjects®® indicates that the patient’s recovery was 
normal in direction but slow. From these data it is evident that 
she had symptoms of tetany before the pH had shifted as far toward 
the alkaline side as is necessary for the development of tetany in 

normal individuals, and that her recovery was slower than that of 
normal persons. 
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The displacement of the acid-base equilibrium by the breathing 
of 11 % CO 2 for 2 minutes is shown in Figure 2 at point “A.” The 
divergence of the path from the theoretical line “xy” is in all 
probability due to the short period of administration of CO 2 , which 
caused a rapid rise in the pC 02 without attainment of equilibrium 


ACID BASE PATH 




SOLEY, shock: the etiology of effort syndrome 847 

67-70, 72a, 6 occur diu'ing hyperventilation have been reported 

adequately. It has been shown that the shift in the acid-base bal- 
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ance to'tt ard the alkaline side, rather than any change in the calcium 
and phosphorus metabolism^ =6 28 55 es jg responsible for the sj-mp- 
toms._ ^^Tiile hj^ierventilation may be caused by anoxemiay' «= 
organic nervous diseases/ hot baths and hyperthermia,- ^ 42 

and anxiety and effort , 47 726 ^re most interested in the t’w-o 
causes last mentioned, since it has been recognized that the combi- 
nation of anxiety and effort produces the symptoms listed variously 
under the diagnoses of “soldier’s. heart,” disordered action of the 
heart (D.A.H.), “neurocirculatory asthenia” and “ effort s;^mdrome.” 
Most of these symptoms require no further explanation but there 
are several points which need clarification. 

• The sense of suffocation is probabl 3 ^ due to cerebral anoxemia. 
Increase in total ox^'^gen consumption during overbreathing is not 
incompatible with cerebral anoxemia, since the latter is a local 
condition due to vasoconstriction. Cobb and Fremont-Smith^* and 
Wolff and Lennox'^^ have demonstrated that hjqjerpnea causes cere- 
bral vasoconstriction. Mond and Wassermann^® have stated that 
sighing respiration is one of the signs of cardiac dj^spnea, presumabh" 
on the basis of cerebral anoxemia. Administration of carbon dioxide 


has been shoum to relieve Chejme-Stokes respiration, sighing and 
the sense of suffocation, probably bj’' relieving cerebral vasoconstric- 
tion and consequent!}'' cerebral anoxemia. 

Many of the patients with effort sjmdrome -show periodic or 
suspirous breathing on the spirograms obtained during the deter- 
mination of the basal metabolic rate bj’’ the Benedict-Roth apparatus 
and many patients are actuallj^ hyperventilating during the test. 
In our experimental work, the metabolic rate rose to levels of 100 
to 180% above the basal level when the patients hjqierventilatetl. 
Part of the increase in metabolism maj" be due to the muscular 
work of overbreathing, to alkalosis, to increased secretion of epi- 
nephrine or to combinations of these factors. But part of the effect 
is more apparent than real. ^Wien hjqierventilation is begun, 
there is a washing out of alveolar air so that the CO 2 content of 
the expired air will be higher and the O 2 content will be lower than 
is normal. This lowered O 2 content will appear as an increase m 
O 2 consumption which is maximal during the earlj' stages of hjqier- 
ventilation. Converseljq when hjqierventilation ceases, the O 2 con- 
tent of alveolar air is appreciably higher than normal. Restora- 
tion of the normal alveolar O 2 concentration is brought about by 
the absorption of O 2 into the bod}' from the alveolar air. Until the 
extra oxygen present in the alveoli is absorbed and a normal alveolar 
O 2 concentration is restored, analyses of the expired air will show a 
decrease in the amount of ox}'gen used. If we assume that the 
residual air represents alveolar air with an average value of I liter 
in normal subjects, then altering the oxw'gen concentration from 
19.5 to 15% would make 45 cc. of oxygen available. If the n. -- 
oxwgen consumption were 200 cc. per minute, the oxygen uptake 
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observed during the first minute following hyperventilation would 
be reduced by approximately 25%. Her^eimer and Kost®'' postu- 
lated that the decreased oxygen consumption following hyperventila- 
tion represents oxygen storage by some unknown mechanism within 
the body or by actual increase in oxidative efficiency resulting from 
preceding excessive ventilation. We believe, however, that the 
change in alveolar oxygen tension accounts for the apparent decrease 
in oxygen consumption. 

We have been impressed by the peripheral vasoconstriction which 
is so marked during forced overbreathing that the fingers must be 
stabbed deeply to obtain blood for chemical studies. This has been 
noted previously by Schneider and Truesdell.®^ The vasoconstric- 
tion results in a lowered oxygen saturation which tends to minimize 
the extent of the measured respiratory alkalosis.®^ Undoubtedly, 
blood obtained by arterial puncture would show an even greater pH 
displacement than we have demonstrated in finger blood, because 
the latter must contain some tissue fluid not yet in equilibrium with 
the circulating blood. 

It must be made clear that the shift in acid-base equilibrium pro- 
duced by hyperventilation is along the respiratory axis, line "xy” 
in Figure 2. This type of displacement involves changes in pC02 
and pH primarily. Inspiration of CO2 will alleviate the symptoms 
by replacing the CO2 lost by overbreathing and the pC02 and pH 
values will return to normal along the same “respiratory axis” in 
the reverse direction. Previous experiments®® have shown that 
changes of this kind take place very rapidly. The pH can be 
shifted toward the alkaline side also by displacing the acid-base 
equilibrium along the “metabolic axis” graphed as line “AB” in 
Figure 2. The administration of acids or such acidifying salts as 
NH4CI and CaCb will prevent the symptoms in patients who hyper- 
ventilate because the pH is on the acid side (point “C” in Fig. 2) 
before they begin to overbreathe. Consequently, even though the 
pH is displaced to the same extent (to point “D” in Fig. 2), the 
level at which tetany appears is not reached. Thus the apparent 
anomaly of producing a metabolic shift as therapy for a respiratory 
shift is explained. 

Fortified with a knowledge of the etiology of effort syndrome, we 
are now in a position to treat this condition rationally. An impres- 
sive method of approach to the patient is to have him hyperventilate 
to the point of production of sjunptoms and then have him continue 
to overbreathe air to which 2 to 5% CO2 has been added (a tank 
of the gas mixture connected to the usual anesthetic bag and mask 
rnay be used). The CO2 mixture relieves the symptoms within 
15 to 30 seconds. When the patient realizes that the doctor under- 
stands the cause of his trouble, the first hurdle in treatment is 
passed. 

The next step is to prescribe measures which will prevent over- 
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breathing or counteract the resulting alkalosis when overbreathing 
has occurred. The patient may be taught to breathe abdominally 
so that, even though the respiratorj’- rate increases, the total venti- 
lation is far less than it "would be either with chest breathing or 
•\\dth chest and abdominal breathing combined. Sedatives may be 
prescribed to raise the patient’s threshold of sensitivity to all stimuli. 
Ammonium chloride in doses up to 45 grains a day will tend to 
produce an acidosis, so that even though the patient hj^jerventilates 
to the same degree as previously, the pH will not be shifted to the 
point of tetany. Since so many of these patients have gastric 
anacidity, hydrochloric acid may be added to help in the production 
of acidosis. It should be stressed that, in sufferers from anxiety states 
complicated bj'^ the h 3 T)erventilation syndrome, treatment with seda- 
tives, acidifying drugs and diets is merely a temporarj^ measure to 
carry the patients along comfortably while psychiatric investigation 
of the anxiety is undertaken. The general practitioner or internist 
maj"" be able to discover and relieve the anxiety although in many 
cases study by a competent psychiatrist is required. 

The old terminology of effort syndrome should be discarded and 
a more descriptive term employed expressive of its etiology. Thus 
the diagnosis might be “anxiety state with (or complicated by) the 
hj’perventilation sjmdrome.” Such a diagnosis is commonly used 
to describe this condition in the records of the University of Cali- 
fornia Hospital. 

Conclusion. The respiratory alkalosis resulting from hj'perventi- 
lation produces the symptoms of effort syndrome. 


Grateful acknovrledgment is made to Kathryn Heck, A.B.M.A., and to the WPA 
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CIGARETTE SMOKING. 

I. As A Cause of Fatigue-, n. Effect on the Electrocardio- 
gram With and Without’ the Use of Filters. 

By Harry L. Segal, M.D., 

INSTRUCTOR IN MEDICINE, UNIVERSITY OF ROCHESTER SCHOOL OF MEDICINE AND 
DENTISTRY, ROCHESTER, N. Y. 

(From the Department of Medicine, the University of Rochester School of Medicine 
and Dentistry, and the Medical Clinic of the Strong Memorial 
and Rochester Municipal Hospitals.) 

It is a generally established fact that tobacco smoking may have 
deleterious results that seem to be overshadowed by the greater 
momentary pleasurable effects. Its use definitely becomes a habit®-^® 
which is discontinued only with more or less difficulty. As a result, 
many of us have accepted it as a matter of fact and frequently do 
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not carefullj- consider the effect of smoking on the symptomatology 
of our patients. 

This stud^' began as a result of the unsuccessful treatment of 
2 patients who complained of fatigue. Both suffered mainly from 
this sjTnptom for a number of years. All sorts of medication had 
been of no avail. One of these patients noted that his pulse rate 
increased considerably every time he smoked a cigarette. As a 
result of this the question of tobacco as the cause of the fatigue 
arose. Both patients improved and gained weight after cessation 
of smoking. 


Table 1.— Cases of Fatigve Relieved by Cessatio.y op Cigarette Ssiokixd. 


Case. 

Sex. 

-Age. 

Historj', 

1 

No. of 
cigar- 

Effect of cigarette 
smoking on the 
heart rate. 

Condition after 
cessation of 
smoking. 

ettes 

daily. 

Before 

smok- 

ing. 

After 

smok- 

ing. 

w. c. 

M 

37 

Extremely tired past 
3 years. Pains left ] 
chest. . No relief] 
from sedatives or] 
thyroid extract. i 

20 

1 

1 

so 

100 

Patient gained 10 
pounds; felt great- 
ly improved. Was 
not tired. 

E. S. i 

F 

23 

Tired past year. Loss 
of weight. 

i 10-15 

80 

1 ' 

125 

Gained 4 pounds in 

3 weeks. Not tired. 

H. S. 

M j 

30 

Tired past year. 

1 

20 

66 , 

100 i 

1 1 

Li a few weeks in- 
creased energy. 

H. H. 

M 

26 

Exhausted all . the | 
time. Nervous past j 
li years. j 

30-A0 

90 

lOS 1 

i , 

In 2 weeks felt well; 
gained weight. 

N. S. 

F 

21 

Tired most of the 
day. ! 

10-15 

100 

140 1 

In 3 weeks felt well; 
gained 5 pounds. 

B. R. 

1 

M 

45 

Fatigue. No relief i 
from tonsillectomy, j 
sedatives, tonics, j 

25 

84 

102 ! 

( 

i 

In 2 weeks increase 
in energj'; gained 

5 pounds. 


In addition to these 2, 4 other patients whose main symptom was 
a tired feeling were relieved by stopping tobacco (Table 1). It is 
not meant to convey the impression that all patients who are tired 
and who smoke are improved by discontinuing the smoking. It is 
only meant to emphasize the point that there are people in whom 
fatigue is the result of cigarette smoking. 

This brings up the question as to the products of tobacco smoke 
which are harnfful to the system and especially what part of the 
smoke produces the general effects such as fatigue. 

Dixon,® in a very exhaustive study of tobacco smoke, has shown 
that the main constituents of the tobacco smoke are pyridine and 
its bases, ammonia, carbon mono.xide and nicotine.^ Other sub- 
stances present in traces are cyanides and sulphocyanides. Arsenic 
is present in American tobaccos in amounts many times greater 
than' those permitted in foods. 




A B 

Fig. 1. — A, Zeuss type of filter holder. Cigarette used as the filter. B, Denicotea 
tj'pe of filter holder. Cartridge containing silica gel used as the filter. 





Fig. 2. — .4, Eicptrocardiogram before smoking. B, Electrocardiogram aher 
ing one-half of a standard cigarette. Major eifccts, heart rate increased rom i 
to 100; height of T waves decreased. 



Fig. 3.— -A, Lead II before smoking, B, Lead II after smoking one-half of a 
standard cigarette with the Zeuss filter. Major effects, heart rate increased from 
100 to 130; T waves isoelectric. 




Fig. 5 
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He divided the effects of tobacco smoke upon the body into local 
and general. The ammonia gas and pyridine or pyridine derivatives 
produce the symptoms because of their irritation of mucous surfaces. 
It is these substances that cause the morning cough, the irritation 
of the throat and tongue, and conjunctivitis. He has shown that 
carbon monoxide and nicotine are the substances that can be 
absorbed into the circulation by way of the respiratory tract and it is 
these that can produce the general or systemic effect. 

Cigarette smoke yields from 0.5 to 1 % of carbon monoxide. The 
smoke from a pipe yields 1%, and that from a cigar 6 to 8%. The 
tobacco smoke reaches the mouth freely diluted with air and the 
amount of. carbon monoxide absorbed in the mouth is negligible, so 
that pipe or cigar smokers who do not inhale have little to fear 
from carbon monoxide. Baumberger^® has computed that cigarette 
smoke as it reaches the mouth may contain as much as 7.2 to 25 
parts of carbon monoxide in, 10,000 parts of air. This smoke if 
inhaled for 1 hour at the rate of 5 puffs a minute, theoretically could 
be enough to saturate the blood with 22% of carbon monoxide. 
But smokers do not habitually inhale as often or as continuously as 
this and Baumberger believes that it is extremely unlikely for the 
carbon monoxide to reach a sufficient saturation to produce any 
injurious effect in the average smoker. Thus by and large the sys- 
temic effect of carbon monoxide in tobacco smoke is negligible. 

This leaves nicotine, the most important constituent of tobacco 
smoke, to produce a systemic effect. Various investigators®’^’^^'^®’^'’ 
have shown that nicotine is the substance that produces the general 
reaction from smoking. These general effects of nicotine will result 
in a rise in pulse rate, blood pressure and decrease in skin tempera- 
ture. Realizing that nicotine is the harmful element in cigarette 
smoke and that in most people the habit is difficult to stop, the 
question arose as to the least harmful way of smoking. 

At this time two filter holders appeared on the market, called 
Zeuss and Denicotea (Fig. 1), the use of which were supposed to 
remove a large percentage of the nicotine as well as the irritant 
products of cigarette smoke. It was wondered whether such filters 
would be effective in removing the nicotine effect and thus the harm- 
ful result of smoking. 

For purposes of this study it was thought that some of the effects 
of the nicotine in the tobacco smoke could be best recorded by the 
electrocardiogram. The change in heart rate has been shown to be 
one of the most characteristic reactions of the nicotine of tobacco 
smoke and the electrocardiogram offers a permanent record. At the 
same time anj other effect that smoking may produce on the electro- 
cardiogram could be studied. 

Method. The subjects tested did not smoke after the prewous night. 
After resting comfortably in a chair, standard electrocardiograph tracings 

ere taken before and after smoking one-half of the cigarette. It was noted 
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that the effect -n-ould occur within a minute after beginning to smoke, i. e., 
even before one-quarter of the cigarette was consumed. As it was also 
obseri'ed that the information desired could be obtained for all practical 
piloses from the comparisons of Leads II before and after smoking, 
this was the lead that was studied in most of the tests. With tins techm'que 
tracings were taken before and after smoking standard and denicotinized 
brands of cigarettes. Then on different days or with different subjects 
using the same technique the effect of smoking the same kmd of cigarettes 
with a holder containing a filter was noted. The obsen-ation whether the 
subject puffed or inhaled was also made. 

The filters used in this study, as already stated, are on the market imder 
the name of Zeuss and Denicotea (Fig. 1). The Zeuss Filter-Holder con- 
sists of an aluminum tube in which a cigarette is placed to act as a filter. 
The Zeuss corporation claim that over 70% of the nicotine and tar are 
removed from the cigarette smoke bj-^ this method. In addition, they tell 
you to smoke aU j^ou like. 

The Denicotea Filter-Holder consists of a tube in which is inserted a 
cartridge containing a silica gel to act as the filter. This filter has been 
examined by the Chemical Laboratoi^' of the American Medical Associa- 
tion**" and their report has shown the presence of sihcic acid in the granular 
material in the filter. After smoking, quahtative tests of the filter have 
revealed the presence of nicotine, traces of cj'anides. p 3 Tadmes and resinous 
material. Their conclusions are that this filter removes 60% of the nicotine 
from the cigarette smoke and that its efiScienc}' decreases with its use. 
Cj'anides, pyridine and some of the resiuous material also are removed 
from the smoke by this filter. 


Table 2. — The Effect of Cigabette Smokikg Lead II or the 

ELECTB0CAKD10GR.\iI. 


Age groups. 

j 

1 

No. of i 

Sei. 

1 

1 

Increase in heart rate. 

Decrease in height of 

T wave in millimeters 
in Lead II. 

tests. 1 

M. 

F. 

No. tests : 
with no 
increase. 

i 

i High- 
est. 

1 

Aver. 

No. tests 
with no 
decrease. 


] 

17-35 . . . ! 

1 

! 44 

14 

30. 

i 

3 i 

50 

21 

10 

3 ; 0.78 

35-50 . . . i 

9 

5 

4 

2 1 

40 

18 

7 

1 0.51 

50-on . . . 1 

11 i 

6 

5 

7 > 

' 16 

! 4 

1 

8 

0.75 ! 0.12 

Total . . . ! 

i 

G4 1 

1 

25 

39 

12 i 

! 


•• 

25 

! 

1 

! 


Data. Table 2 is a summary of the effect of smoking cigarettes 
on Lead II of the electrocardiogram. There were 64 tests made, 
25 males and 39 females. These 64 subjects were divided into three 
age groups; the young consisted of subjects between the ages of 
17 and 35; the middle age group between the ages of 35 and 50, 
the old age group from 50 upwards. The number of cases with no 
cliange in heart rate, the maximum and average increase in hea 
rate as well as changes in the T wave were recorded. In the % oiing 
group there were 44 tests, only 3 of whom bad no increase in liear 
rate after smoking. The highest increase in rate was 50 per minu e, 
the average for this group was 21. 
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In this same group, changes in the T wave took place in 34 of the 
44 subjects, the greatest drop was 3 mm. and the average was 
0.78 mm. 

In the middle age group the figures were comparable, but in the 
group over 50 years of age there was no increase in heart rate in 
7 out of the 11 tested; the highest increase was 16 and the average 
increase was only 4 beats per minute. Likewise changes in the 
T wave were less significant. 


TABtiE 3.— COMPABISON OF THE EfFECT OF SMOKING StaNDABD AND So-CAELED 
Denicotinized Brands of Cigarettes on Lead II op the 
Edectrocardiogram. 



Standard brands. 

Denicotinized brands. 

1 

Total No. of tests. 

Sex. 

Increase of 
heart rate. 

Decrease of 
height of T 
j in Lead II. 

Total No. of tests. 

i 1 

, j 

1 Sex. 

L 

Increase of 
heart rate. 

Decrease of 
height of T 
in Lead II. 

CJ 

3 1 

, ' 

' 1 

1 

U 

'S 

e 

a 

^ . 

fli 

•C til 

I' c 
S S 

o I 

1 = 1 

Highest. 

Average. 

No. tests with 
no change. 

Lowest. 

Average, 

Male. 

Female. 

No. testa with 
no change. 

Highest. 

Average. 

No. tests with 
no change. 

01 

J ' 

Average. 

17-35 

27 

11 

16 

3 

45 

23 

7 

i 

3.01 


17' 

3 

14 








s 

5 

3 

2 

38 

17 

5 

1.0| 


i; 

0 

1 








la 

5 

5 

6 

16 

4 

7 

0 1 


1' 

1 

0 







Total 

45 

21 

24 



% , 


.. 

• • • i 

i 

19 

4 

15 








Table 3 is a comparison of the results obtained from the standard 
brands of cigarettes in which the nicotine contents averages about 
2% as against the so-called denicotinized brands in which the nico- 
tine content has been estimated to give an average of about a little 
less than 1%} The standard brands of cigarettes mainly used 
were Chesterfield, Camel and Lucky Strikes. The denicotinized 
brands consisted of Sano and Carl Henry. 

In the young group, there were 27 tests with standard brands as 
compared with 17 subjects in the denicotinized brands. Three of 
the subjects smoking standard brands failed to get a rise in heart 
rate while every one of the 17 tests in the denicotinized group had 
a rise in rate. The highest rise in the heart rate was 45 in the stand- 
ard brands as compared tn 50 in the denicotinized. The average 
was 23 in the former as compared to 16 in the latter. T wave 
changes were comparable in both tj^es of cigarettes. Not enough 
tests V ere made in the older groups to be of any significance. 

Table 4 is a chart comparing the effects of smoking cigarettes of 
1 brands without a filter as compared to smoking with both 
the Zeuss and Denicotea types of filters. Here the results in people 
under 50 are compared. Briefly, the standard brands with no 
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filters showed an increase in the heart rate in 14 of the 18 subjects 
tested as compared to an increase in the rate in all cases with the 
Zeuss filter and an increase in 7 of the 8 subjects smoking with a 
Denicotea filter. 

The findings are comparable for the changes in the T waves and 
more details can be obtained from studjdng the tables. 


Table 4. — Compabison ot Smoking Standakd and So-called Denicotinizbd 
Cigarettes With and Withodt Filters on Lead II op the 
Electrocardiogram. 


1 

Age group; 

1 

1 

1 

i 

Standard brands. 

Denicotinired brands. 



[ Denicotea ! 
1 filter. 

No 

filter. 1 

Zeuss 

filter. 

Denicotea 

filter. 




£ 

40 

CO 

A 

.s 1 

^ 1 
0 1 

A ! 
" ! 

1 

1 

a i 

1 

. 1 

n 

0 

415 . 

A 

rt> 1 

L 

n 1 

413 

ti. 

0 

*? 

4 f 5 

"1 

1 

1 

^ , 

<s 

4n 

n 

» 

0 

«o 

1 

ITS 

eo 

Total. 

£ 

>> 

4ft 

CO 

ta 1 

u 

>> 

® ' rs 

4 ft 0 

A . ,3 

W J H 

No. of tests . . . i 

u 

4 

18 

6 

1 

3 ! 

1 9 ! 7 

i 

1 , 

1 

8 , 

3 

1 

4 

10 

0 

10 

4 


No. of (^ts with no in- 1 
crease in heart rate . , 

3 

1 

1 

1 

! 4 


0 ' 

1 0 j 0 

M 


‘0 

1 

0 

1 


1 

1 

.. 1 

Highest increase in heart 
rata 

40 

38 

;40 

45 

IS j 

45 i 40 

1 

1 

40 

1 

1 

36 

B 

30 


30 

30 

.. ! 30 

Average increase in 
heart rate . . . 

1 ' 

; 

14 


1 

30 

1 

15 

i 1 

j 25 1 21 

34 

21 

22 

1 

B 

13 

■ ' ! 

13 

17 

17 

1 

.. - 1 

No. of tests with no de- 
crease in height of T 
wave 

i 

5 i 

3 

' 1 

2 i 

I 

1 

i 2 

1 ! 

4^3 

1 

: 1 

3 

1 

1 

1 

1 i 

' 2 

1 

4 j 

1 

! 

1 

Lowest decrease in | 
height of T wave . 1 

I 

1.5 1 

0.5 

1 . . 1 

3.0 1 

0.5 j 

j 3 -1.5 

1 



I 

B 

i 

3.5 

1 

1.. 

' 3.5 

1.25^ 

.. !i .25 

Average decrease in i 
height of T wave . 

0.42 

[ { 

O.I 2 I 

i 

1 1 

1 .I 2 !o, 16 | 

10 . 91 * 0 . 57 ! 

1 ) 1 


! 

lO.oO 

1 1 

1.33 

i 

1 -- 

|0.8 

1 

jO.55 


0.53 

0.56 

.. 0.50 


Table 5. — Comparison of the Effect on the Electrocardiogram of Inhaling 
VERSUS Puffing in Cigarette Smoking in People Under Fim. 


No. 

tests. 

Inhalo 59 

Puff 5 


Increase in heart role. 

No. tests 
n-ith no 

change. Highest. Average. 
4 50 19 

2 20 4 


Decrease in height of T "wave. 

No. tests 
with no 

change. Lowest. Average. 

22 3.0 0.04 

3 0.5 0.20 


Table 5 demonstrates the effect of inhaling versus just puffing. 
In the latter, only the mucous membrane of the mouth is available 
for absorption. From this table it can be readily seen that mo.st 
of the cigarette smokers inhaled. The 5 that puffed had an increase 
in pulse rate in 3 cases, the highest being 20 as compared to 50 in 
those who inhaled, with an average rate increase of 4 as compareci 
to 19 in tlie subjects who inhaled. , . , 

Figures 2 through 7 demonstrate the effect of inhaling cigarette 
smoke on Lead II of the electrocardiogram. Figure 2 also shows 
the effect on the other leads. 
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Figure 2 represents the 4 leads of the electrocardiogram taken 
after smoking one-half of a standard brand of cigarette. The heart 
rate has increased from 80 to 100 and the T wave has dropped 1 mm. 

Figure 3 shows Lead II before and after smoking one-half of a 
standard brand of cigarette with the use of a Zeuss filter. Here the 
rate has increased from 100 to 130 and the T wave has become flat. 
This figure also shows one of the minor and less consistent changes, 
namely, a slight increase in the height of the P wave. 

Figure 4 reveals Lead II before and after smoking one-half of a 
standard brand of cigarette with the use of a Denicotea filter. These 
leads show a rise in heart rate from 84 to 120 and a flattening of the 
T wave. One of the minor changes also noted is a decrease in the 
amplitude of the QPS complex. 

Figure 5 represents Lead II taken before and after smoking one- 
half of a denicotinized brand of cigarette. The heart rate has in- 
creased from 70 to 110, the T wave has decreased about 3 mm. A 
minor change here is the increase in the height of the P wave and 
the amplitude of the QRS complex. 

Figure 6 shows the effect of smoking a denicotinized cigarette 
with a Zeuss filter. The heart rate has increased from 70 to 110, 
and the T wave has become isoelectric. The P wave has increased 
about 1 mm. 

Figure 7 demonstrates the effect of smoking one-half of a denic- 
otinized brand of cigarette with a Denicotea type of filter. The 
heart rate has increased from 60 to 100 and the T wave has dropped 
3 mm. The P wave is slightly more prominent after smoking. 

These figures definitely show increases in heart rate and lowering 
of the T waves as well as minor changes in the P waves and ampli- 
tude of the QRS complex after smoking standard and denicotinized 
brands of cigarettes. It is readily seen that similar results occurred 
with both brands of cigarettes with and without the use of filters. 

Discussion. Dixon,® as already mentioned, has reviewed the 
whole tobacco question and Bastedo^ more recently has mentioned 
the various systemic symptoms that can result from smoking. The 
evidence that the nicotine of the tobacco smoke is the cause of these 
symptoms has been proved by numerous studios.^-^i-i^-^o Baum- 
bergeP®'‘= in 1923 has demonstrated that the nicotine content of 
cigarette smoke is about 0.57 % of the weight of the cigarette tobacco; 
14 to 33% of this nicotine appears in the smoke puffed. He further 
has shovTi that 66.7 % of the smoke and presumably the nicotine 
is retained in the body in puffing, while 88.2% is retained in inhaling. 
Maddock and Coller,*"* stating that a standard brand of cigarette 
contains about 1 gm. of tobacco and that about 2.2% of this is 
nicotine, have calculated that in puffing two-thirds of a cigarette 
the body will absorb 2.52 mg. of nicotine and that in inhaling the 
same amount of cigarette smoke, 3.33 mg. of nicotine will be ab- 
sorbed. The intravenous injection of 1 mg. of nicotine will produce 
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an increase in blood pressure, pulse rate and decrease in the skin 
temperature of the fingers and toes.^^ On smoking a cigarette these 
same effects will occur. Thus these results following smoking is 
due to nicotine. 

Tournade, Chevillot and Bernot,^® by comparing the effect of 
nicotine and the inhalation of tobacco smoke on denervated tongue 
muscle, also have shorni that nicotine is the substance present in 
the tobacco smoke that causes the systemic effects. 

The effect of tobacco smoking on the electrocardiogram has been 
reviewed recently by Graybiel, Starr and White.® They mention 
the studies of Bull, Clerc and Pezzi,® and Mattioli*® who studied the 
effect of nicotine in animals by the use of the electrocardiogram. 
The former workers observed nodal rhj^hm, auricular flutter and 
heart block after the injection of toxic doses of nicotine in dogs and 
rabbits. 

Ssalischtscheff and TschernogorofP’"'® also reviewed by Graj^biel 
and his collaborators,® were the first to analyze the effect of inhaling 
tobacco smoke on the human electrocardiogram. In their first 
article”" they worked with rabbits under ether narcosis and they 
noted that it required the injection of 0.1 mg. of nicotine to produce 
a slowing of the rhythm. In their work on humans”® they took 
electrocardiograms every 5 to 10 minutes until toxic symptoms of 
smoking occurred. They found that at the height of intoxication 
the heart rate was accelerated except in 1 instance. In most of their 
cases the form and height of the electrocardiogram did not change 
with the toxic sjmiptoms from smoking. 

Graybiel, Starr and IWiite® noted in their study that after smok- 
ing a cigarette, or after toxic symptoms such as dizziness appeared, 
there was an average increase in heart rate of 13 a minute and that 
lowering or inversion of the T waves took place in 15 of the 45 
subjects tested, hlinor changes occurred in the P-iJ interval and 
the amplitude of the QMS complex in a few cases. The}" noted 
that full atropinization produced changes in the electrocardiogram 
similar to those from smoking. 

Knowing that cigarette smoke may produce an increase in the 
heart rate as well as a decrease of the T wave and other minor 
changes in the electrocardiogram and knowing that nicotine is 
the factor in the cigarette smoke that produces these^ effects, we 
are justified in using the electrocardiogram to determine the effi- 
ciency of filters in removing the nicotine effect of smoking various 
brands of cigarettes. 

In our study, it has been conclusively shovui that smoking onc- 
half of a cigarette produces a definite effect on the electrocardiogram 
in a large majority of subjects under 50; and that this effect was 
mainly registered by an increase in the heart rate and a decrease 
in the' height of the T waves. In some cases there were an increase 
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in the height of the P wave and minor changes in the amplitudes 
of the QRS complex. 

From studying the charts in similar age groups the effect from 
smoking standard and denicotinized cigarettes is very similar both 
in increase in rate and in lowering of the T waves. Again, smoking 
with the use of a filter produces the same effect on the electrocardio- 
gram as the unfiltered smoke. 

What is the significance of all this? 

First, it seems that people under 50 reacted almost consistently 
to cigarette smoking as far as the heart rate goes. Those over 50 
responded to a lesser degree if at all to cigarette smoking. 

The action of nicotine is one of stimulation of the entire nervous 
system and this is followed by depression. The time the stimulation 
lasts usually coincides with the absorption of the nicotine, that is, ‘ 
with the period of active smoking. The stimulation of the sympa- 
thetic causes contraction of the arteries as shown by a decrease in 
skin temperature.^^ Contraction of the arteries alone can be the 
cause of the increased heart rate in order to obtain the same volume 
output per minute although direct action on the sympathetic to the 
heart may play the main part in the increased rate. 

In people over 50 the arteries may not be elastic enough to respond 
to this stimulation, or the mucous membrane of the respiratory 
tract in the older people may not absorb the nicotine as readily. 
This point could be determined by the comparison of the effect of 
nicotine injected intravenously and that from smoking. Another 
point noted was that the 3 subjects in the group under 50 who failed 
to respond were not totally normal people. One had an essential 
hypertension, one ulcerative colitis and one mucous type of colon 
with achlorhydria. This may point to the fact that in the case 
of hypertension, overactivity of the sympathetic nervous system 
was already present. In the latter 2 cases it may be due to poor 
absorbability of the mucous membranes. These points will be 
elucidated by further study of such cases. 

Sharlit^® in 1935 suggested that a filter could remove the com- 
bustion products from the smoke stream and believed that such a 
substance was available but did not mention the name. By this 
method he suggested that the health hazard of cigarette smoking 
could be removed. Apparently the present filters on the market, 
notably the Zeuss and Denicotea types already described, do filter 
out a large percentage of nicotine as well as the substances that 
produce local irritation. But this study shows there is still enough 
nicotine in the filtered smoke that enters the mouth to produce a 
definite nicotine reaction. Although these filters are probably 
valuable by removing a part of the products that cause the local 
irritation of smoking, they have very little or no value in avoiding 
that which produces the systemic and habit effect of smoking. 
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namely the effect of nicotine. It may be suggested that although 
some nicotine gets through the filters, there is less nicotine to pro- 
duce harmful effects. But the answer to this is that nicotine is a 
very toxic drug and it only requires 1 mgl to produce the specific 
effect. If in inhaling the smoke of two-thirds of a cigarette 3.33 mg. 
of nicotine are absorbed,^^ there still will be absorbed about 1 mg. 
of nicotine even after 70% of this nicotine is removed by a filter. 
But as the American Medical Association**’ report shows 60% is 
the highest efficiency of the new cartilage in the Denicotea fflter 
and it decreases with each smoke, more than 1 mg. will be absorbed 
with this filter; more than is required to get a systemic effect. 
Even puffing, as tested with 2 people using a Zeuss filter, allowed 
enough nicotine into the mouth to get an increase in the heart rate. 
This demonstrated how readily nicotine causes these responses. 

I^Tiat is the mechanism that produced the fatigue from cigarette 
smoking? Although Dill and his collaborators^ have reported that 
smoking 1 cigarette produces no change in the blood sugar the 
consensus of workers indicates that cigarette smoking produces a 
rise in blood sugar.*®-*^'*® 

McCormick*® believes that the rise in blood sugar due to smoking 
is a protective mechanism as it occurs after morphine, strychnine 
and other drugs, as well as in infectious diseases. This rise in blood 
sugar depletes the glycogen stored in the muscles and this depletion 
represents a loss of potential muscular energy. Thus it can be 
readily seen that repeated cigarette smoking contmues to deplete 
this muscle glycogen leaving a fatigued individual. He gives 
definite experimental evidence to prove this point. That smoking 
can cause fatigue has been shown by Baumberger and co-workers'*'® 
who mention Lee’s experience.*® 

The changes in T wave in the electrocardiograms observed from 
smoking in this study do not necessaril 3 '’ mean that there is coronar.v 
insufficiency' but probabty represents a reaction of the heart to 
increased work, as suggested by GrajLiel and collaborators.® Even 
though these changes do not mean coronary' spasm, y'et the increased 
heart action, without the benefit to the body as a whole that health- 
ful exercise produces, can do no good and probably' does harm over 
a period of time. 


Legends fob Figs, o, G and 7. 

Fig. 5. — A, Le.id II before smoking. B, Lead II after smoking one-half of a denir- 
otinized cigarette. Major effects, heart rate increased from 70 to 110; height o 

T waves decreased 3 mm. , . u ir o 

Fig. G. — A, Lead II before smoking. B, Load II after smoking one-ball oi 
dcnicotinized cigarette with the Zeuss fUter. Major efiects, heart rate increase! 
from 70 to 110; height of T waves lowered 1 mm. , ir „ 

Pm. 7 —A, Lead II before smoking. B, Lead II after smoking one-hall oi , 
dcnicotinized cigarette with the Denicotea filter. Major effects, heart rate incrc.asc 
from CO to 100; height of T waves decreased 3 mm. 
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Summary. 1. Six cases, whose main symptom was a fatigue 
that was relieved by discontinuing smoking, are summarized. The 
meehanism of the cause of fatigue is discussed. 

2. The effect of smoking standard and denicotinized cigarettes 
with and without filters on Lead II of the electrocardiogram is 
demonstrated and discussed. 

Conclusions. Cigarette smoking can be the cause of fatigue in 
some people and this fatigue can be relieved by stopping cigarette 
smoking. 

Cigarette smoking produces definite changes in the electrocardio- 
gram, mainly ; a. An increase in the heart rate ; b, a lowering of the 
T wave. 

Both standard and the so-called denicotinized brands produce 
the same effects. 

Although the filter-holders described decrease the amount of 
nicotine in cigarette smoke, a sufficient amount of nicotine is still 
available to produce the above changes in the electrocardiogram. 

These effects occur mainly in people under 50 years of age. 
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The Troubled Mind. A Study of Nen’^ous and Mental Diseases. By 
C. S. Bluemel, M.A., M.D., F.R.C.P., M.R.C.S. (Eng.). Pp. 520. 
Baltimore; The Williams & Wilkins Company, 1938. Price, S3.o0. 

In plain language, the author discusses such ramifications as neuro- 
psychiatry may have in the realms of religion, crime, business, advertising, 
politics, peace and war, together with some original theories pertaining 
thereto; and that is a rather large order. The subject-matter is considered 
under the following headings: Fixed ideas and reactions; psychoneurosis 
— its manifestations; psychoneurosis — its nature and causes; traumatic 
hysteria; clinical types of inhibition; sundry disorders; mental illnesses; 
closing comments. Many short histories well illustrate the differences 
between harmless mental subjects and those that are public disturbers. 

Nearl}’’ half of the space is devoted to manifestations, nature and causes 
of the psi'choneuroses; that is, those functional nervous disorders charac- 
terized b 3 '' emotional and physical disturbances. Their “therapy may in- 
clude such technique as persuasion, suggestion, desensitization, psycho- 
catharsis, hypnosis, psychoanalysis, distributive analysis, unconditioning, 
and so on; . . . the objective is that of estabhshing emotional flexibility.” 
There are minor errors, such as, traumatic hj^steria which should be post^ 
traumatic hj^sJ^ria; that severe melanchoha is closely allied to dementia 
precox is an opmion not usuallj’- held; nor is there “softening of the brain” 
in paresis. Being free from conunercialism and unnecessary sex discussions, 
this wholesome book may be recommended to the lay reader. The bibliog- 
raphj’’ is scant, a glossarj>- is appended and there is an informative index. 

N. Y. 


Recent Advances in P.\thology. By Geoffrey Hadfield, M.D., 
F.R.C.P. (Bond.), Professor of Pathology in the University of London; 
Pathologist to St. Bartholomew’s Hospital, etc., and Lawrence P. 
Garrod, M.A., M.D., B.Ch. (C.«iiB.), F.R.C.P. (L9ND.), Professor of 
Bacteriology in the University of London; Bacteriologist to St. Bartholo- 
mew’s Hospital, etc. Pp. 420; 65 illustrations. Third Edition. Phila- 
delphia; P. Blakiston’s Son & Co., Inc., 1938. Price, 85.00. 

Now that the volumes of this useful series are appearing in various edi- 
tions, it should be noted that a later edition does not bring merely the 
knowledge acquired since the previous edition, as in a Year Book; 
it is a reidsed version of the earher edition. Thus in this volume little 
more than half of the pre^•io^s text is retained. The first chapter is entirely 
new, and deals with two aspects of the fundamental problem of resistance 
to infection. One of these is concerned ivith the nature and significance 
of bacterial allergj', and adequate treatment of this subject has also necessi- 
tated re-RTiting sections on the pathogenesis of rheumatic fever, lobar 
pneumonia and glomerulonephritis. In the third chapter, winch 
entirely new, we have stressed the striking potentialities of undifferentiat^ 
mesenchjme and have attempted to summarize present knowledge wiui 
regard to the reticuloses and the reticulo-sarcomata. Other chapter m 
which there are extensive alterations are those on deficiencj' diseases and on 
cancer. . . • E.xtensive additions Have also been necessarj' in connecuon 
with subjects of silicosis, gastritis, the relationships between gastro-intcstina 
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function and anemia, and disorders of the adrenal and pituitary glands. 
In ordor to make further room for new matter, two chapters and five sec- 
tions on subsidiary subjects have been omitted, as has a good deal of intro- 
ductory matter originally designed to enable the reader to view the subject 
in its proper relationship to others. Only those who have attempted the 
compilation of a work of this scope and function can appreciate the difficulty 
of deciding what to include and what to omit.” Nevertheless, with due 
regard for the differences in British and American requirements, we believe 
that the authors have acquited themselves well. E. K. 


A General Textbook of Nursing. A Comprehensive Guide to the 

Final State Examinations. By Evelyn C. Pearce, _ Sister Tutor, The 

Middlesex Hospital, etc. Pp. 888; 176 illustrations. New York: 

E. P. Dutton & Co., 1938. Price, $3.75. 

This book is written to serve as an introduction to nursing for the stu- 
dent nurse. Though written simply and briefly, nothing is sacrificed that 
would be of value to the student as she travels from one department to 
another in the hospital. 

In many treatments administered by doctors, just what is expected to 
occur is described graphically, in order that the nurse may see the reason 
for supplying necessary equipment. It is interesting to discover the use of 
different materials. For instance one learns that salt may be used on ice 
for ice bags; small ice packs can be made of gutta percha; tow may be used 
for wash cloths. In England wool and tow take the place of our cotton. 
The measuring system is more exact — one computes dosage on the basis of 
110 minims to 100 grains. Many unfamiliar terms are used and it will add 
considerably to one’s vocabulatory if a dictionary is handy. 

One thing that might be added to the book is a paragraph or more on 
artificial respiration. Neither the respirator that we use in the treatment 
of respiratory paralysis nor the use of the oxygen tent or chamber in oxygen 
therapy is mentioned, although complete directions with illustrations are 
given for administering the oxygen by nasal catheter. 

However, the book contains a great amount of material with illustrations 
of charts, trays, and so on., that make it important for the reference library 
and for anyone to own who has need for information regarding nursing in 
a brief but accurate detail. 

Very few textbooks are able to convey to the reader a sense of the spirit 
back of nursing that transforms simple tasks into a work of art. But it is 
just such features that bring a picture of a work that is full of life and spirit; 
“He can then be put to bed and should be given a hot dr ink and tucked up 
and made to feel happy, cheerful and contented as he looks forward to his 
future treatment.” 

Surely nurses everywhere should be proud of this book and although it 
may seem lengthy, it should be very profitable and enjoyable to anyone 
Interested in actual bed-side nursing. ]VI. g. 


The Pathology op Diabetes Mellitus. By Shields Warren, M.D., 
Pathologist to the New England Deaconess, The New England Baptist^ 
The Huntington Memorial, and the Pondville State Hospitals; Director 
of Massachusotts State Tumor Diagnosis Service; Assistant Professor 
of Pathology in the Harvard Medical School, Boston. With a Foreword 
by Elliott P. Joslin, M.D. Pp. 246; 86 illustrations and 3 colored 
plates. Second Edition, thoroughly revised. Philadelphia: Lea & 
Febiger, 1938. Price, S4.75. 

The eight years that have clasped since the appearance of the first edi- 
tion of this Avork have been rich in diabetic study, much of Avhich affects 
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some phase of the subject considered here. The preservation of diabetic 
lives with improved use of insulin, and especially of protamine insulin, 
has emphasized such problems as the sclerosis of arteries (especially of the 
heart and legs), effects of insulin overdosage, surgical operations and so on. 
As in the first edition, pathologic physiology is properly emphasized, while 
the great amount of biopsy material, on which the pathologic anatomy is 
considerably based, reminds that here the hving, as well as “mortui, vivos 
docent.” The colored illustrations are excellent; this cannot be said of 
many of the black and whites. E. K. 


Diseases of Women. By Ten Teachers, under the Direction of Clifford 
White, M.D., B.S. (Bond.), F.R.C.P. (Bond.), F.R.C.S. (Eng.) F.C.O.G. 
Edited by Sir Comyns Berkeley, Clifford White and Frank Cook. 
Pp. 492; 159 illustrations and 7 colored plates. Sixth Edition. Balti- 
more: William Wood & Co., 1938. Price, S6.00. 

This manual on gjmecology ivritten by 10 English teachers of the sub- 
ject, is a fine example of collective authorship. The subject matter presents 
the major headings concisely for the benefit of the student and yet there 
is sufficient emphasis on treatment to make the book particularly appli- 
cable to the practitioner. In the revision of this sixth edition, the sections 
on physiology and disorders of menstruation have been completel}'^ re- 
ivritten to bring it abreast of the present day ideas and advances. It is 
interesting that the chapter on radiology in earlier editions has been dropped. 
There has been added to thosb sections where radiation should be useful 
in treatments of the disease discussed a detailed deswiption of the appro- 
priate radiological methods. Without going into ethical or sociological in- 
dications for birth control the methods of contraception and of sterflization 
form the text of a new and well written chaptef . There is a marked increase 
in the number of illustrations, particularly as regards histolo^. 

This book may be regarded as an authoritative presentation of present 
day gynecological teaching and practice in England. P. W. 


Medical Jurisprudence and Toxicology. Edited by John Glaister, 
M.D., D.Sc., Barrister-at-Baw, Regius Professor of Forensic Medicine, 
University of Glasgow, etc. Pp. 747; 107 illustrations and 8 plates. 
Sixth Edition: Baltimore: William Wood & Co., 1938. Price, S8.00. 
In this edition less emphasis is placed on smaU-type interpolations. New 
material includes dermal and palmar prints, maggots, the Ruston Case, 
blood-grouping, seminal fluid grouping, war gases and so on. 


Htol'in PonmRs and Their Reiations. By K. W. Monsar^t. Pp. 

289; 60 figures. Bondon: Hodder & Stoughton, Btd., 1938. Price, 

10 / 6 . 

The material of this interesting book by an English biologist is obwously 
arranged with great care to make the sequence of ideas both clear and logi- 
cal. After an orienting preface and a chapter of summary, placed at the 
beginning rather than the end of the book, the author proceeds to discuss 
the process of knowing and formation of ideas, then their relation to ob- 
served physieal phenomena, biological phenomena from the simplest bac- 
teria to the human being, and finally the conditions for equilibrium anu 
freedom in man’s social relations, with a comment on these relations in 
Britain at the present time. Any reproduction of the author’s thesis m a 
review of this length must be extremely curtailed, but very bnefly the pro- 
positions are these: 
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1. That knowing should be conceived as a process, definable only in 
terms of what it does; the production and presentation of reports, which 
may be itemized as ideas (p. 20). 

2. That the.self-derived idea “poiyer-to-do” is given, prmary and iunda- ■ 
mental, it being the one idea irreducible to any terms but its own (p. 20). 

3. That there is a duality in the relations of the process knowing. Those 

ideas (of the self) in which no “sensuous transactions” can be traced-r-e. g., 
power, unity, enduring— are termed “identifications;” those ideas (of the 
whole world) in which sensuous transactions can be traced are termed “im- 
ages” (p. 29). . , , . , . . j 

4. That according to the proper use of ideas the world is to be conceived 
as occupied and wholly constituted by items of “power.” The conception 
of items of “matter” is due to the duality of the knowing process, not to 
any duality belonging to the world itself (p. 20). 

5. That much of the world is 'made up of groups of “power items,” each 
group persisting through the mutual compensation without fusion of the 
power-items, and through the balancing contributions between the whole 
assembly and all the surrounding influences (p. 20). 

6. That all action everywhere and at aU times is interpretable as action 
toward an equilibrium (p. 21). 

7. That the structure-integration of assembhes varies in complexity, dif- 
ferent planes thereof being conceivable. The human being is to be conceived 
as an example of an influence-assembly, the human social group as an 
assembly in the making (p. 21). 

8. That the ready maintenance of balance on one level involves the 
availability (freedom) of influence for the creation of balance-relation on a 
further level (p. 21). 

9. That the conditions which govern the stability of assemblies in gen- 
eral, and their freedom for creating new relations, are discernible (p. 21). 

The chief criticism which can be made of this thoughtful work is not so 
much of its content as of the implications and manner of its presentation. 
The author refers to his method of approach to these problems as “the 
historical method,” apparently implying that it is Original with him, and 
contrasts it with the “scientific” and “philosophical” methods, which he 
reproaches the one for “its peculiar interpretation of images as images of 
matter,” and the other for “its abstraction and neglect of sensuous analysis 
and image-forming.” Actually there is no essential difference between 
science’s mechanical image, with its items of matter and their cause-effect 
relationships on the one hand, and the author’s dynamic image, with its 
power-items and their “contribution” relationships on the other hand. 
Science does not concern itself with the corporeal nature of these items of 
matter, but with their individuality and relationships: according to Hobbes 
a contemporary of Galileo, phenomena are, in their essence, motions, causes 
are the simple elements of motion, and effects are again motions. Also, it 
is far from true that philosophers have neglected sensuous analysis and 
image-forming; in the absolutely honest and consistent empiricism of 
David Hume, for example, there are many points of resemblance with 
the author’s propositions, although Hume carries his idealism even further. 

Enough has been given in the propositions outlined above to -indicate 
that tlie author’s detailed application of them to many biological and social 
phenomena are of absorbing interest to those having even a brief acquaint- 
ance with biolog 3 ^ In its construction and depth of thought this book is 
superior to raanj’- of the quasi-philosophical works of present-day physicists 
of otherwise good repute. A few of the propositions may be questioned- 
most of them are sound, although, as already stated, the}’- are given in a mis-^ 
conception of the “scientific” and “philosophical” methods, and the insist- 
ence on a new set of names for what are really the same things is not neces- 
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saiy. Fundamentally there is little that is new in the propositions. From 
statements made here and there in the book, including a penetrating one 
on the Heisenberg indeterminacy principle (physicists, please note) the 
author, while avoiding the terms mechanical and determined, apparently 
considers all world phenomena to be orderly and the order to be discernible, 
but the manner in which he unites the dual concepts of mind and matter 
into one of power-items is more reminiscent of the Leibnizian monad than 
anything else. 

It is a pity that the author’s apparent inadequate acquaintance with or 
inadequate comprehension of the history of philosophj”^ should prove such 
a major defect in what is otherwise a work of deep, clear insight into 
problems which confront all scientists, whatever their field. R. S. 


A Textbook of Histology. Functional Significance of Cells and Inter- 
cellular Substances. By E. V. Cowdet, Professor of Cytology in the 
School of Medicine, Washington University, St. Louis, Mo. Pp. 600; 
323 illustrations, some in color. Second Edition, thoroughly revised. 
Philadelphia: Lea & Febiger, 1938. Price, S7.00. 

Profiting by help of “true friends” who offered suggestions for improve- 
ment over the first edition, the author has added to this edition a valuable 
introduction (partly historical) and many illustrations (especially to show 
normal variations and the effect of ageing). He has not acceded to criticism 
that the book assumes too much preliminary training. “To cater to the 
least informed members of the class is not our purpose. When we expect 
but little of the students we receive little in return.” The final bibliography, 
extensive for a book of this sort, carries out this thought. E. K. 


Handbook of Practical Bacteriology. A Guide to Bacteriological 
Laboratory Work. By T. J. Mackie, M.D., D.P.H., Professor of Bac- 
teriology, University of Edinburgh; Honorary Bacteriologist to the 
Royal Infirmary, Edinburgh, etc., and J. E. McCartney, M.D., D.Sc., 
Director of Researches and Pathological Services, London Count}' 
Council, etc. Pp. 586, Fifth Edition. Baltimore: Wilfiam Wood & 
Co., 1938. Price, S4.00. 

The main virtue of this book lies in its elementary straightforwardness 
and clear description of technical procedures. While there are other works 
on bacteriological technique that are of more value to the advanced worker, 
this one is a very helpful guide for the routine worker and those not having 
an extensive bacteriological background. i > 

A serious effort has been made to bring this edition up-to-date, but it 
seems to have been only partially successful. A few pages maj' include all 
of the latest information on a given subject, only to relapse on other pages 
into sections which are several years behind the times. Several important 
recent innovations have been completely overlooked. Nevertheless, b^ 
cause of its simplicity and fundamental directness of approach, this book 
maj' well be regarded as one of the “primers” of the routine laboratorj’. 


The Harvey Lectures, Series XXXIII. Delivered under the Auspices 
of The Han'ey Society of New York, 1937-1938. Under the Patronage 
of the New York Academy of Medicine. Pp. 275; 60 illustrations. 
Baltimore: The Williams & Wilkins Company, 1938. Price, $4.00. 
This 33d volume of the well-known Harvey Lectures contai^ the follow- 
ing lectures: The Nature of the Visual Process (Selig Hecht) i 
Meyerhof Reaction in Muscle Metabolism (Einar Lundsgaard); Hie i im 
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tional'Significance of the L 3 Tnphatic System (Cecil K. Drinker); Transfers 
of Water and Solutes in the Body (John P. Peters)-; Studies on the Cortical 
Representation of Somatic Sensibility (Philip Bard); The Isolation and 
Properties of Tobacco Mosaic and Other Virus Proteins (Wendell M. 
Stanley) ; The Chemistry and Biology of Male Sex Hormones (F. C. Koch) ; 
Experimental Hypertension Induced by Renal Ischemia (Harry Goldblatt). 
The usual high standard of this Series has been maintained. 

^ T71 "TT 


The Chemistry of the Sterids. By Harry Sobotka, Chemist to the 
Mount Sinai Hospital, New York. Pp. 634. Baltimore: The Williams & 
Wilkins Company, 1938. Price, S8.50. 

This is an excellent compilation of physical constants upon all the known 
derivatives of the sterols. Included in this class of chemical compounds are 
the bile acids, the antirachitic vitamins, the sex hormones, the cardiac 
glucosides, and some of the active substances of the adrenal cortex. The 
book win be of value largely to the chemical worker in the sterol field. 
Chapters upon the history of the subject, specialized methods of research, 
and upon the chemistry of bile acids are given as an introduction to the 
compendium upon physical constants. A complete biblio^aphy is fur- 
nished at the end of the work, as well as a separate, convenient appendix 
of simplified structural formulas for 404 different sterol derivatives. 

D.D. 


Surgical Pathology. By William Boyd, M.D., LL.D., M.R.C.P. (Ed.) , 
F.R.C.P. (Bond.), Dipl. Psych., F.R.S.C., Professor of Pathology, Uni- 
versity of Toronto. Pp. 886;. 476 illustrations and 15 colored plates. 
Fourth Edition, thoroughly revised. Philadelphia: W. B. Saunders 
Company, 1938. Price, SIO.OO. 

In this edition, which appears after an interim of 5 years, an introductory 
chapter which had been omitted from the third edition has been reinserted 
by request, "i^ong subjects which have been added to the present edition 
are the foUoiving: lymphogranuloma inguinale, primary thrombosis of the 
axillary vein, the grading of malignant tumors, glomus tumor (glomangioma) 
pilonidal cyst, uvep-parotid tuberculosis, Hashimoto’s disease, parathyroid 
tumor, tuberculosis of the stomach, autolytic peritonitis, regional ileitis, 
ureterocele, the group of ovarian tumors comprising granulosa ceU tumor, 
Brenner tumor and arrhenoblastoma, the pathology of the intervertebral 
disks, Gradenigo’s syndrome. Glutton’s joints, turban tumor of the scalp, and 
tumors of the islets of Langerhans. . . . New material has been included 
in relation to the experimental production of cancer, the etiology of tumors, 
heparin and thrombosis, mesenteric thrombosis, liposarcoma, implantation 
dermoids, carcinoma of the tongue, the relation of the hypothalamus to 
gastric ulcer, acute intestinal obstruction, the etiology of appendicitis 
carbuncle of the kidney, the pathogenesis of renal calculi, endometriai 
h 3 '-perplasia, anaerobic streptococci in puerperal sepsis, the relation of 
chronic mastitis to carcinoma of the breast, and Ewing’s tumor of bone ” 
(Preface.) E K 


Refraction OF the Eye. By Alfred Cowan, M.D., Associate Professor 
of Ophtlialmolog}'’, Graduate School of Medicine, University of Penn- 
g^lvania; Attending Ophthalmologist, Philadelphia General Hospital, etc. 
Pp. 319; 1/2 lUustrations and 3 colored plates. Phnadelphia: Lea 
& Febiger, 1938. Price, S4.75. v ^ 

This book on the refraction of the eye is unique in approaching the 
subject from the pomt of \'iew of physiological optics. Most textbooks 
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on optics give no consideration to practical refraction, and the majority of 
ophthalmologists who mite on practical refraction are not sufficiently con- 
versant with geometric optics to deal with this most important fundamental 
basis of their subject. 

Dr. Cowan has been teaching optics in the Graduate School of Medicine 
of the University of Pennsylvania for 19 years, and is widely known for 
his ability in correlating the theoretical and practical aspects of his subject. 
He has mitten a text which is badly needed and which will be found of 
value to aU who are interested in the prescribing of glasses. F. A. 


The History of Bacteriology. (University of London Heath Clark 
Lectures, 1936, delivered at The London School of Hygiene and Tropica] 
Medicine). William Bulloch, M.D., F. R. S., Emeritus Professor 
of Bacteriolog}’^ in the Universit 3 ’- of London. Pp. 422; illustrated. New 
York: Oxford University Press, 1938. Price, S3.75. 

The bibliographical references to Bacteriologj' in the appendix of Gar- 
rison’s Historj’- include only one independent work, Loeffler’s Vorlesxingen 
(1887), which was never completed. In 1930, Bulloch mote an opening 
historical chapter in the Medical Research Council’s Syslem of Bacteriology 
which has stood for several years as the most satisfactory presentation 
of the subject. Ha'vdng to give the Heath Clark lecture in 1936, Bulloch 
has now expanded his chapter of 103 pages into the present work. A large 
bibliography and alphabeticallj'^ arranged biographical notices have been 
added and various sections expanded. The 11 chapter headings remained 
substantially as in the earlier effort. Carefullj'' prepared bj'- an authoritj' 
on the subject, this book is valuable and reliable, though not perhaps as 
easy reading as the popular historical volumes now in vogue that seem not 
to hesitate to mix fact and fancy. E. K. 


Life, Heat and Altitude. Ph 3 'siological Effects of Hot Climates and 
Great Heights. By Daaud Bruce Dill, Fatigue Laboratoo', Hari^ard 
.Universit 3 L Pp. 211; 25 illustrations. Cambridge: Harvard Univer- 
sit 3 ^ Press, 1938. Price, S2.50. 

This is a delightfull 3 ’^ mitten essa 3 '', suitable both for the intelligent la 3 "- 
man as well as for the ph 3 ’^sician and ph 3 'siologist. Chemical and ph 3 'sio- 
logical data, secured from subjects exposed to the need for adjustment to 
the different conditions of life upon “the hot, low-l 3 ’ing deserts of the souu'j 
western United States and the high, cold prairie or -puna of South America 
form the main topic of the wor£ Although it ma 3 ' appear to some that 
extreme adjustments to emdronmental conditions need be rareb’ nece.=.=ar 3 ’ 
for the average organism, still the borderlands of ph 3 'siolop’’ are exdended 
b 3 ' such studies. Practical value is also evident in such applications as a\na- 
tion, mining, etc. ... 

It is the opinion of the reviewer that the work is trub' sortin' of mclusion 
in the active libraty of all who are curious as to the possibilities and limita- 
tions of the human organism, under conditions of stress. D. D. 


Life .\nd Letters of Fielding H. G.\rrison. B 3 ' Solomon R. Ixag.^n, 
jM.D. With an Introduction b 3 ' Professor J.-imes J. W.\lsh. Tp. 28/ ; 
3 illustrations. Boston: The Aledico-Historical Press, 1938. Price, ^3.uu. 


Writer of the world’s most successful one-volume History' of Medicine, 
eminent medical bibliographer and librarian, possessor of an a^esting, 
mvid nersonalitv. Garrison well deser\-ed, even- was bound, to fiaie ni- 
Life and Letters' published. Yet one is surprised to find so ’ 

which from the date on the Preface, appears to have been completed a thm 
? monfts of his death in April, 1935, though not published until 193S. 
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[t contains notable material. The 7 chapters of Part I (77 pages) deal 
with his life and accomplishments under such headings as: “General Sur- 
vey of Garrison’s Life;” “Medical Historian and Medical Bibliographer; 
“Medical Biography;” “The Teacher;” “Love of Music;” “The Man; 
“Tributes.” Wisely, most of the book is filled with his own letters, versatile, 
interesting, frequently pungent and intentionally provocative, and most 
revealing of the man. A bibliography and 4 appendices conclude the volume. 
Though containing a considerable number of typographical errors, the book 
has value. Its appearance sharpens anticipation of the volume that we 
understand is being prepared by Sigerist. E. K. 


Injection Treatment of Varicose Veins and Hemorrhoids. By 
H. 0. McPheeters, M.D., F.A.C.S., Formerly Director of Varicose 
Vein and Ulcer Clinic, Minneapolis General Hospital; Attending Physi- 
cian, New Asbury, Fairview and Northwestern Hospitals, Minneapolis, 
and James Kerr Anderson, M.D., F.A.C.S., Instructor in Surgery, 
University of Minnesota School of Medicine; Fellow, American Procto- 
logic Society, etc. Pp. 315; 82‘ illustrations. Philadelphia: F. A. Davis 
Company, 1938. Price, S4.50. 

McPheeters has rewritten his former book on the injection treatment 
of varicose veins and has been joined by Anderson, who has contributed 'a. 
section on the injection treatment of hemorrhoids. The section on varicose 
veins written by McPheeters has been liberally revised, with enlarged chap- 
ters on anatomy and especially on embryology of the veins of the lower 
extremities. He has given good description of the involvement of the valves 
in the veins of the extremities. In the chapter on diagnosis he has gone into 
detail to point out the differential signs. The chapters on the Trendel- 
enburg test and the pathology associated with varicose veins are similar to 
those in his previous book. One chapter is devoted to the question of oper- 
ation in varicose veins. _ McPheeters, however, is more inclined to treat 
enlarged veins by injections. He believes that failure of injection treat- 
ment is due to imperfect technique. Ulcers of veins are treated by the. 
author by the use of sponge pressure at the ulcer site and with the patient 
ambulatorJ^ In large ulcers, after the tissues have become more healthy 
in appearance, he advises excision of the ulcer and applies skin grafts. 

In the section on the injection treatment of hemorrhoids the usual out- 
line is followed. The author recommends that hemorrhoids to be success- 
fully injected must be internal, and should not protrude, or if at all only 
with defecation. Constant prolapsing of hemorrhoids is a contraindication 
to injection. He believes that only 25% of the internal hemorrhoids can 
be cured by injection alone, another ,50% can be cured by injection and 
surgery. Those in which surgery is necessary are cases having an external 
varicosity which cannot be cured by injection. He believes that large pro- 
lapsing, fibrosed hemorrhoids or those associated with other anal lesions 
should be treated by operation. He describes the technique of injection 
and gives the various types of solutions which may be used. One is led to 
believe that the author feels the injection treatment of hemorrhoids is one 
not too sure of permanent result and not too free from complications. 

, L.F. 


Triumph Over Pain. Bj’’ Rene Fulop-Miller. Translated by Eden 
Paul. Pp. 438; illustrated. Indianapolis: The Bobbs- 
jMernll Company, 1938. Price, 83.50. 

II' E cannot but regret the time spent in scanning this book. Instead of a 
well jiroportioned “storj* of mankind’s age-old struggle wnth the problem 
of physical suffering, from beyond the dawn of histor}^ to that astonishing 
clay when a little Boston dentist made the use of ether practical,” we find 
a brief and unsatisfactor}- preliminary account of the battle vuth pain— 
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which up to the 19th century occupies 26 pages— while the overworked 
“ether controversy” occupies more than half the book (230 pages). Even 
this is not presented vdth historical accuracy. Whether in accordance vdth 
the Prefatory Note, “using his imagination the dramaturge conjures up 
bhe scene” recklessly, or whether from a desire to exalt Morton, at any rate 
the author fails to give Crawford Long the credit that history has definitely 
awarded him. It is not true that Long lacked confidence in his method, that 
he gave up the use of ether or that the news of his discovery did not spread 
beyond the_ confines of Jefferson. It is true that circumstances, certainly 
not discreditable to Long, prevented promulgation of his discoverj’-; just as 
the statement on the Boston monument of the Good Samaritan is also true 
that ether anesthesia was “first proved to the world” by Morton in 1846. 

The emotional, unreliable tone of the book is set in the Prefatory Note: 
“My book is the outcome of personal experience of pain, and is an attempt 
of the reason to unravel its mysteiy. ... To liberate mankind from pain, 
heaven and heU were opened. ... In virtue of his creative privilege, he 
(the dramaturge) breathes into the dead past until it regains a Ihdng soul.” 
One would prefer a little less vivid drama, and a httle more sober history, 
such as to include an account of the soporifics used so successfully in the 
Middle Ages, and a reasonable portrayal of the tremendous advances in 
anesthesia since Simpson’s use of chloroform. But perhaps the versatile 
author, “who has written a number of books, including the popular ‘Ras- 
putin, the Holy Devil,’ ” was concerned with VTiting a good seller, and per- 
haps he was not overburdened with knowledge of his subject. 

E. K. 


SuLFANiLAJiiDE Therapy OF BACTERIAL INFECTIONS. With Special Refer- 
ence to Diseases Caused by Hemolytic Streptococci, Pneumonococci, 
Menmgococci and Gonococci. By Ralph R. Mellon, M.D., Dr. P.H., 
D.Sc. (Hon.), Director, Institute of Pathology, The Western Pennsyl- 
vania Hospital, Pittsburgh; Paul Gross, M.D., Pathologist to the Insti- 
tute, and Frank B. Cooper, M.S., Research Chemist to the Institute. 
Pp. 398; 16 illustrations and 28 tables. Springfield, 111.: Charles C 
Thomas, 1938. Price, S4.00. 


The Authors’ careful re’sdew of the literature and summary of the present 
knowledge of Sulfanilamide therapy should be extremely valuable to those 
unacquainted with the subject. The first section deals with the Chemistiy 
and Pharmacology of the SulfanOamide compounds together m’th their 
experimental and clinical emplo^ent; 200 different compounds are listed in 
the order of their relative actmties. The second section reviews the e.xpen- 
mental work done by the authors vdth particular emphasis on expenmentol 
pneumococcal infection. The third section is devoted to a study of the 
mechanism of action of sulfanilamide and the mobilization of the defensive 
factors in the host. The mode of action of these compounds continues to 
be a stumbling block. This presentation is especially good and although it 
does not completely clarify the issue, it seems to go a long way Ibe nght 
direction. The e.xperimental ivork dealing with the part played by t le 
defensive factors of the host is most stimulating. The fourth section is 
devoted to general chemotherapeutic considerations with a discussion o 
the difficulty of evaluating therapeutic efficiencjL The book closes vith an 
addenda of work that has appeared after the manuscript had gone to 
This book vdll be a valuable reference to the earl}' work on 
therapy. As such its value stops there, as the volume of literature , 

to increase from day to day. Already a dozen or more a^ticl^ have app . 
on the use of a new compound since publication that would , i 

better than any of the 200 listed. In the preface the authors seemed undul} 
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anxious to claim with two other workers in Baltimore the priority of intro- 
duction of the new drugs to this country. Cases, however, were treated in 
New York several months before any in Pittsburgh, and in Philadelphia at 
the same time as in Baltimore. D- P< 


Pathological Technique. A Practical Manual for Workers in Patho- 
logical Histology Including Directions for the Performance of Autopsies 
and for Microphotography. By Frank Burr Mallory, A.M., M.D,, 
S.D., Consulting Pathologist to the Boston City Hospital, Boston, Mass. 
Pp. 434; 14 illustrations. Philadelphia: W. B. Saunders Company, 
1938. Price, S4.50. 

Many years have elapsed since the appearance of the last edition of 
Mallory and Wright’s Pathological Technique, and also since the death 
of the junior author. During that time technical methods have changed 
considerably and many valuable new ones have been added. “Clinical 
Laboratory Methods” and “Bacteriological Methods,” subjects included 
in the older book, have also greatly changed and expanded, and a number 
of excellent books on these subjects are now available. It was undoubtedly, 
then, a wise step to omit them from the present work, which, though having 
the same title as the other volume, is put out as a first edition and in a 
changed format. Somewhat longer than the postmortem and histologic 
portions of the older book, and with a different order for the main subjects, 
the text is frequently reminiscent of the other work and old friends often 
appear among the illustrations. This is probably to be attributed more to 
the excellence of the earlier text than to failure to include modern improve- 
ments. Descriptions of older methods often remain quite unchanged, 
as indeed might well be the case from the reader’s point of view. However, 
a gratifying number of new methods have been included, fulfilling the 
author’s wish to present “a selection of those formulas that practical 
experience has shown to be of value,” rather than “an encyclopedia of 
methods presented historically.” The bracketted dates of announcement 
of many of the methods is a welcome addition, that one would have liked 
to have seen employed throughout. “Autopsy Methods,” which now fol- 
lows “Histological Methods” as Part III, has been made more useful by 
the addition of a section on autopsy permissions and inclusion of variants 
to the Virchow technique. A chapter on gross and microscopic photography 
is a good addition, though we regret that color photography was not also 
included. To older pathologists and technicians this volume will be wel- 
come as a successful example of rejuvenation; for the younger generation 
it should soon make for itself a valued association. E. K. 


The Foot. By Norman C. Lake, M.D., M.S., D.Sc. (Lond.), F.R.C.S. 

(Eng.), Senior Surgeon and Lecturer on Surgery, Charing Cross Hospital; 

Surgpn, Bolmgbroke Hospital, etc. Pp. 3G6; 353 illustrations. Second 

Edition. Baltimore; William Wood & Co., 1938. Price, S4.50. 

The second edition has improved its anatomical plates with colored 
illustrations. It has added two additional chapters. The one on “Con- 
genital Club Foot” omits from its treatment the most effective conservative 
measures for resistant or recurrent deformity and advocates surgical pro- 
cedures which should have been abandoned. The other chapter on “Foot 
Problems” should have included “traumatic osteoporosis,” which again 
failed to be mentioned in the book. The chapter on “Flat Foot” has 
remained obscure in its presentation of treatment by manipulations, strap- 
pings, supports and exercises. This second edition detracts nothing from 
the value of the first. T tvj 
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Electrotherapy and Light Therapy. By Dr. Richard Kovacs, M.D., 
Clinical Professor and Director of Physical Therapj^, Nen- York Pol}-- 
clinic Medical School and Hospital; Physician in Charge Physical 
Therapy, City Hospital, New York, etc. Pp. 744; 307 illustrations and 
1 colored plate. Third Edition. Philadelphia; Lea & Febiger, 1938. 
Price, S7.50. 

This book is the third edition in the short period of 5 years. The previous 
editions have been accepted as standard reference books on the subject of 
Physical Therapy; the appearance of this one shows the demand for such 
a work. _ In a rapidly growing subject, such as this, there are many changes 
in a period of 5 years. In this volume Dr. Kovdcs has brought Physical 
Therapy up to date vuth particular attention to the newer developments. 

Short wave diathermy which has been of paramount interest in the past 
few years is thoroughly covered and a rational method of emplojdng it has 
been elaborated. So many new machines are offered the physician that a 
clear exposition of short wave diathermy viU be welcomed by the average 
physician. 

The rest of the book describes various forms of treatment in which Phys- 
ical Therapy is of value, laying stress on the phj'siologic effects. It enables 
the student to get a good general idea of the application of Physical Therapy 
as a whole. 

This book is well arranged, covers the subject thoroughly, and in an up 
to date manner. A glossary of terms and a complete index increase its 
usefulness. It is well illustrated and should be in the hands of everyone 
interested in the subject of Physical Therapy. A reliable textbook in 
Physical Therapy has been badly needed and this book will be a valuable 
addition for the use of the student and the practitioner as well. 

W. S. 


LeHRBUCH DER PhaRJIAKOLOGIE, ToXIKOLOGIE end ARZNEIimRORDNUNG. 
By Dr. Med. Esul St.arkenstein, 0. 6 . Professor of Pharmacologj' and 
Phannacognosj^ in the German University in Prague. Pp. 75S; 40 Ill'll" 
trations. Vienna; Franz Deuticke, 1938. Price, Paper, M. 20; Bound, 
M. 23. 


This book is an attempt, by one of the senior pharmacologists of Europe, 
to emulate the well-known text of Me 3 ’-er and Gottlieb in presenting the 
scientific basis of drug therapj-^ by discussing the effects of drugs upon the 
various physiological sj'stems of the body. As in its predecessor, a bnet 
summar}’- of the normal phi'^siology opens each of these discussions, out 
here an attempt is made also to present some of the abnormal pnj’Siolog}’ 
involved in drug actions. Although the scope and plan of the book are 
extremely attractive, the Reidewer cautions the American reader that ip*”?) 
of the statements concerning physiology and pharmacolog}^ are veD' ml- 
ferent from those current in this countrj', and since there is no bibliography, 
and since authorit 3 " for these statements usuall 3 ’- is not indicated, the average 
reader will be unable to decide whether he is reading about authentic 
advances in knowledge or about opinions more or less peculiar to the author. 
Thus, while it ma 3 ' be true — as the author states— that str 3 'chnine on 
atropine do not stimulate an^dhing directl 3 '^ but only remove inhibitions, 
that \'iewpoint is scarce^’- justified b 3 ' existing en'dence. Nor is it apparen 
to the Reviewer wh 3 ' the author should state categorically that toleranc^ 
to morphine probably depends largely upon deranged function of the supra- 
renal cortex. His opinion that meth 3 'lene blue is useful in the treatment 
carbon mono.xide poisoning is no longer widely held in this countn', an 
American readers will wonder at his statement that ciiewmg tobacco co 
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tains no nicotine. No mention is made of cyclopropane, nor of the use of 
barbiturates and ephedrine to reduce the hazards of local and spinal anes- 
thesia, though these developments originated in this country a number of 
years ago. On the other hand, the sections on vitamines and hormones 
are well done and up to date. On the whole, the book may have limited 
value for the specialist in pharmacology but it certainly cannot be recom- 
mended to the American student and physician for the purpose for which 
it was intended; namely, to give the student or physician a comprehensive 
and trustworthy basis for bedside therapy. C. S. 


NEW BOOKS. 


The Medical Clinics of North America, Vol. 22, No. 5 (New York Number, 
September, 1938). Pp. 320; 45 illustrations. Philadelphia: W. B. 
Saunders Company, 1938. 

Endocrine Therapy in General Practice. By Elmer L. Sevringhaus, M.D., 
F.A.C.P., Professor of Medicine, University of Wisconsin, Madison, etc. 
Pp. 192; 39 illustrations. Chicago: The Year Book Publishers, Inc., 
1938. Price, S2.75. 

Behandlung Rheumatischer Erkrankungen mit Ultra-Kurzwellen. By Prof. 
Dr. Erwin Schliephake, Leitendem Arzt der Balserischen Stift. Band 
8 of Der Rheumatismus, Sammlung von EinzeldarsteUungen aus dem 
Gesamtgebiet der Rheumaerkrankungen. Herausgegeben von Professor 
Dr. Rudolf Jurgens, BerUn. Pp. 105; 27 illustrations. Leipzig: 
Theodor Steinkopff, 1938. Price, Rm. 7.00. 

Drastische Hautreizbehandlung. Heilwege bei Inneren Erkrankungen. 
By Dr, Walter Ruhmann, Specialarzt fiir Innere Krankheiten in 
Berlin. Pp. 115; 20 illustrations. Leipzig: Kruger & Co., 1938. 
Price, Paper, M. 3.80; Bound, M. 4.80. 

Der' Zyklus der Frau. Reform des Ehelebens. By Dr. Jules Samuels? 
Chirurg-Frauenarzt, Leiter der Einrichtung fiir Kurzwellentherapie, 
Amsterdam. Pp. 175; 43 illustrations (some in colors). Hague: G. 
Naeff, 1938. Price not given. 


Dental Science and Dental Art. Edited by Samuel M. Gordon, Ph.D., 
National Research Council Fellow (Biological Sciences) 1926-1928; 
Director, American Dental Association Bureau of Chemistry, and Secre- 
tary of the Council on Dental Therapeutics, American Dental Associa- 
tion, 1928-1937. Nineteen Contributors. Pp. 731; 224 illustrations 
and 61 tables. Philadelphia: Lea & Febiger, 1938. Price, S9.50. 


Modern Anaesthetic Practice. (The Practitioner Handbooks.) Edited 
by Sir Humphry Rolleston, Bt., G.C.V.O., K.C.B., M.D., F.R.C P. 
and Alan A. Moncrieff, M.D., F.R.C.P. Pp. 231; illustrMed. Lon- 
don: Eyre & Spottiswoode (Publishers), Ltd., 1938. Price, 10s. 6d. 
hmdin. Its Chemistry and Physiology. By Hans F. JEnsen, Ph.D., 
Associate, Laboratory for Endocrine Research, The Johns Hopkins Uni- 

Sice $2 0?’ Commonwealth Fund, 1938, 

Bidlelin of the Health Organisation of the League of Nations, Vol 7 Nos 
1, 2 and 3. (February, April and June, 1938.) Pp., No. 1, 1-167- No 2 
168-427; No. 3, 427-607; all illustrated. New York: Columbia Uni- 
Press, 1938. Price, 65c each; annual subscription (6 numbers), 

vO. ^ o. 


Jacob Henle: On Miasmata and Contagia. Translated by George Rosen 
1938 Pnee^ Johns Hopkins Press,* 



874 
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Biology and Pathology of the Tooth and Its Supporting Mechanism. By 
Bernhard Gottlieb, Research Professor, Columbia University Dental 
School, etc., and Balint Ohban, Assistant Professor, Northvestern 
University Dental School, CMcago, etc. Translated and Edited by 
Moses Diamond, Associate Professor, Columbia University Dental 
School, New York; Head of Dental Anatomy Department. Pp. 195; 
166 illustrations. New York: The Macmillan Company, 1938. Price, 
§5.00. 

A Textbook of Medical Bacteriology. B 3 ’- David L. Bedding, M.D., Pro- 
fessor of Bacteriology and Experimental Pathology, Boston University 
School of Medicine, and Alice T. Marston, Ph.D., Assistant Professor 
of Bacteriolo^ and Immunology, Boston University School of Medicine. 
In collaboration with the following members of the Department of Bac- 
teriology, Pubhc Health, and Preventive Medicine of Boston University 
School of Medicine: Sanford C. Dalrtmple, M.D., Dip. Bact. (Lon- 
don), Associate Professor of Bacteriology; Jose P. Bill, M.D., Dr. P.H., 
Assistant Professor of Pubhc Health and Preventive Medicine; AIatthew 
A. Derow, M.D., Instructor in Bacteriology and ImmunologjL Pp. 592; 
41 illustrations, 1 colored plate, and 46 tables. New York: D. Apple- 
ton-Century Company, 1938. Price, S5.00. 


NEW EDITIONS. 


Human Pathology. A Textbook. By Howard G. Kaesner, M.D., Pro- 
fessor of Pathology, Western Reserve University, Cleveland, Ohio. 
With an Introduction by Simon Flexner, M.D. Pp. 1013; 461 illustra- 
tions (18 in color). Fifth Edition, revised. Philadelphia: J. B. Lippin- 
cott Company, 1938. Price, §10.00. 

The Practice of Medicine. By Jonathan Campbell Meakins, M.D., 
LL.D., Professor of Medicine and Director of the Department of Medi- 
cine, McGill University; Physician-in-Chief, Roj'al Victoria Hospital, 
Montreal, etc. Pp. 1413; 521 illustrations (43 in color). Second edition. 
St. Louis: The C. V. Mosby Company, 1938. Price, S12.30. 


Appendicitis, omitted from the first edition as a surgical condition, h^ been 
included in this edition. "Among the conditions ■n'hich have been amplified or 
added are the folloii'ing: acute laryngotracheobronchitis; tuberculous tracheitis; 
‘cysts’ of the lung; Friedlander pneumonia; lipoid pneumonia; monqcj’tic leuce- 
mia; nutritional edema; protamine zinc insulin; experimental nephritis; vascular 
renal failure; congenital aplasia of the kidney; uremic state; sulphamlamme 
therapy; lymphogranulomatosis inguinalis; epidemic pleurodjiiia, and cannabis 
indica intoxication.” The numerous illustrations — an unusual and valuable 
feature of a textbook on the Practice of Medicine — ^hai-e been re\-isM ana 
amplified. 

Interns Handbook. A Guide, Especially in Emergencies, for die 

and the Phj’-sician in General Practice. Bj’ Members of the Facultj' ot 
the College of Medicine, SjTacuse UniversitjL Under the Direction ot 
M. S. Dooley, A.B., M.D., Chairman, Publication Commdtee._ Pp- 
523. Second Edition, revised and reset. Philadelphia: J. B. Lippm- 
cott Compan 3 ^, 1938. Price, §3.00. ^ 

Intern and practitioner will here find a wealth of practical iiJonnation, 
of it of a ti’pe useful in emergencies and gathered by many collaborators not on > 
from textbooks but also from medical journals, all of it encompassed in ana . 
little pocket-size volume. It is highly recommended. x r 

The Principles and Practice of Perimetry. By Luther C. Peter, A.M., 
M.D. Sc.D., LL.D., F.A.C.S., Professor of Ophthalmologi’ m the Grad- 
uate School of Medicine of the University of Penns 3 ’lvania; Gpmf'” ' 
mologist to the Graduate Hospital of the Umversity of 
etc. Pp. 331; 222 illustrations and 5 colored plates. Fourtli Lditi , 
thorou^ly revised. Philadelphia: Lea & Febiger, 1938. Price, -1 
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RECENT ADVANCES IN PLASTIC AND RECONSTRUCTIVE 
SURGERY OF THE EAR, NOSE AND THROAT. 

The demands for reparative and reconstructive procedures about 
the head and neck are becoming more frequent. This is due in no 
small measure to the increasingly large number of deformities subse- 
quent to industrial hazards and automobile accidents. A further 
factor is the slow but definite change in attitude towards plastic surgery 
from the earlier view that it was only the sphere of the plastic quack 
or pseudosurgeon. It is acknowledged today that there is a definite 
indication for these procedures, not only from the esthetic point of 
view but also as a means of economic rehabilitation, as well as a meas- 
ure to prevent or treat the ever-present phobia or psychoneurosis. 
It is highly suggestive of the trend of the times to note that depart- 
ments of plastic surgery are being brought into existence in hospital 
after hospital. This tendency is in support of the contention of Davis^®" 
that a special branch of surgery has come into existence. In this same 
contribution he outlines the type of organization that he considers 
should be adopted by large institutions in order that such service may 
be available in every community. The possibilities of scientific and 
honest plastic surgery proidding it is practiced by skillful, honorable 
and qualified surgeons is discussed by Beck,® who comments on the 
aims and future of this specialty and traces its development. The 
medico-legal aspects of plastic surgery, which may be of much practical 
importance, has received scant attention in the literature. Maliniac®'^“ 
contributes a lengthy and minute e.xposition of the subject. He decries 
the indolence of the legal and medical profession in protecting the 
public against the unqualified and quack practitioners, and believes 
that greater aid should be e.xtended to qualified and w'ell-trained 
surgeons who employ recognized methods in relieving functional and 
anatomic abnormalit5% He feels that the possibilities of expert repair 
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should be taken into account in consideration of the amount of indem- 
nity for deformities arising from industrial and other causes. More 
information along these lines should be available to hospital staffs and 
executives that are hesitant in recognizing or creating such depart- 
ments. The recent announcement of the formation of the American 
Board of Plastic Surgery is further confirmation of the definite existence 
of this specialty. The functioning of this examining board will assure 
the public of properly qualified surgeons. Plastic surgery is an inti- 
mate part of ophthalmology, otolarjmgology, maxillofacial and oral, 
and dental, as well as general surgery. Blair^ believes that the basic 
training should be a thorough grounding in general surgery. Hays-* 
advocates that the otolaryngologist perform the plastic procedures in 
the repair of tracheotomy wounds, pharyngeal adhesions, septal per- 
forations, auditory canal atresias, postauricular fistulas and outstanding 
ears. 

In consideration of indications for plastic and reconstructive pro- 
cedures, gross deformity or abnormality has been accepted by the 
profession vdth little if any question. On the other hand, minor defects 
and slight de'inations from the normal, as a rule, have been denied 
correction by orthodox practitioners in the past. The mental anguish 
that many indi\dduals with but slight defects experience, not infre- 
quently may lead to a definite psychoneurosis or real psychosis. Blair** 
discusses in a masterful way the psychic reactions and the attendant" 
handicaps of such indi\aduals. In a group of illustrative cases of 
various types of facial defects associated vdth various manifestations 
of mental trauma, he definitely assumes the attitude that the indica- 
tions for surgical repair require a consideration of the psychic reaction 
as well as the featural deformity. Gillies and Mowlem^ also insist 
that early treatment of physical defects definitely reduce the incidence 
of secondary psychologic trauma to a minimum. Straith,**" in an 
extensive dissertation on the psychologic aspects of plastic surgery, 
discusses at great length the psychic distress and feeling of inferiority, 
that many individuals exhibit with featural defects. Using a large 
series of cases he describes the success that has attended such pro- 
cedures in socially, mentally and economically rehabilitating tliese 
unfortunates. It is generally conceded that an abnormality that is 
sufficient to impair function or interfere with social intercourse or 
economic endeavmr, not only is admissible but is actually desirable of 
repair. Howev-er, we havm had difficulty when presented with a slight 
disfigurement that is not objectively conspicuous. It is admitted tiiat 
all individuals vary in their mental reactions. We have repeatedly 
observed patients with monstrous defects that are actually repellent 
to the observer in whom little if any psychologic disturbance is evident. 
On the other hand, we havm more frequently observed an unusual 
psychic disturbance markedly out of proportion to a minor or infinitesi- 
mal defect. Our e.xperience with such individuals is a most unhapp.' 
one. More often than not, the procedure has not influenced the mental 
condition unless, to exaggerate it. iMaliniac*"* has had similar 
ences, and advises a careful psychologic appraisal of the patient wit i 
a defect out of all proportion to the mental state that is exhibitec . 
Such psvchic instability should be an absolute contraindication for le 
procedure, as the surgery may supply a new focus for the obsession. 
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Not infrequently such an obsession may appear after the operation 
and the subsequent course may be trjdng to the surgeon and patient 
alike, who exhibited no such mental abnormality before operation. 
In consequence, we are reluctant to accept individuals with but minor 
defects unless there is a good motive underlying the request. It 
might be well when in doubt to seek psychiatric consultation and 
avoid subsequent regret. 

Nasal Plastics. Plastic surgery of the nose is, in all probability, 
the most common procedure unthin this field that the otolaryngologist 
is called upon to perform. The operations for removal of an unsightly 
hump or the correction of a depressed dorsum have been fairly well 
standardized. In the case of the depressed dorsum or saddle nose, 
the usual procedure is to effect a subcutaneous elevation of the soft 
tissues above the bony dorsum and insert some rigid material for 
support. In addition to bone and cartilage, foreign bodies such as 
celluloid and ivory have been utilized. Notwithstanding the known 
temporary tolerance that tissues have for foreign bodies, reports of 
their continued use appear. Mortnicld® advocates the use of ivory, 
and Golden^'* advocates the use of celluloid as well. Maliniac, who 
originally introduced the use of ivory into this country, no longer 
employs the material. In our own hands, the number of expulsions 
were so great that we discontinued their use some 10 years ago. A 
real innovation is the use of preserved isografts of cartilage, that is 
reported by Spanier®® and by Straith and De Kleine.®® Cartilage 
obtained from another person is preserved in an aqueous solution of 
merthiolate and kept in a refrigerator. They report that the per- 
centage .of takes with this material compares favorably with fresh 
autogenous cartilage removed from the patient. This may be the 
answer to the situation when an individual refuses to supply a sup- 
porting substance from some other part of his body. Cartilage con- 
tinues to give better end results than bone. We have noted that 
bone has a tendency to atrophy and become absorbed, in spite of 
repeated assertions that bone implants will live if placed in contact 
with bone. McIndoe,®^“ in treating on the restoration of nasal depres- 
sions with cartilage grafts, notes that although cartilage will live when 
placed within living tissue, bone may disintegrate and he calls atten- 
tion to the fact that the use of bone only is attempted by those that 
do not keep pace with the literature. He gives the results of experi- 
ments with cartilage grafts in various forms utilized in depressions of 
different degrees. Depressions and deformities of the nasal tip are 
treated in great detail by Straith.®®® The nature and extent of the 
deformity determine the procedure he employs. Small defects in the 
skin are covered by Wolfe grafts obtained from the upper eyelid or 
back of the ear. Defects of the ala are corrected by small flaps from 
the nose or nasolabial folds. Extensive losses of tissue require delayed 
flaps from other parts. Slight cartilaginous depressions just above the 
tip are repaired by the introduction, subcutaneously, of small pieces 
of auricular cartilage. Broad depressions necessitate the use of rib 
cartilage or Straith's modification of Kazanjian’s procedure, in which 
he everts the cut ends of the upper lateral cartilages and sutures them 
back to back in the midline to pro\nde support. A simple method of 
reducing an abnormally protruding nasal tip is described by Wahl.“ 
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A method of correcting a lateral deviation of the nasal tip by means 
of excision of the large asymmetric triangular cartilage is described by 
Tamarin.®^ A most detailed and complete presentation of the repair 
of nasal deformity due to loss of tissues from various causes is presented 
by Pierce and O’Connor.^® In this article they stress the use of pedicled 
grafts obtained from neighboring parts. 

Plastic procedures about the nasal tip are not restricted to anatomic 
deformities. Not infrequently impaired nasal respiration may be due 
to a congenital weakness of the nasal ala causing them to be dravm in 
during inspiration. Upon elevating the tip of the nose, so as to prevent 
the tissues from being inspired, the obstruction to breathing may be 
ehminated. Rethi®® describes a method of stiffening the ala, by remov- 
ing a piece of the lateral crus of the alar cartilage, so as to effect a non- 
yielding scar, or by excising a sickle-shaped piece of skin that raises 
the alar cartilage away from the septum. Organic stenosis of the 
anterior nares is treated by O’Connor‘S by excising the stenotic tissues 
and replacing them by a Thiersch graft. Nasal obstruction due to a 
lateral displacement of the lower part of the septum into one nostril 
or the other may be a cause of poor respiration as well as disfigurement. 
Operative procedures for repair of this condition are described by 
Metzenbaum,®® Cohen,'® and Peer.^® Congenital bony atresia of the 
posterior nares with operative cure is described by Kearney,®® Colver," 
Anderson,® Donnelly,'® and Childrey.'® The tendency for the opening 
to undergo cicatricial stenosis was overcome by Donnelly'® in the use 


of a w'hole skin graft. 

The management of nasal fractures constitutes one of the most 
important phases of rhinoplasty. As far as our personal e.xperience is 
concerned, the primary treatment of such fractures apparently receives 
but cursory attention at the hands of the profession. "While some 
attempt is made towards repositing the fragments to secure as little 
external deformity as possible, most indiUduals make little if any 
effort to investigate the internal architecture of the fractured nose to 
determine whether or not a patent airway is present and maintained. 
The increasing number of nasal and facial fractures as a result of the 
automobile, industrial and sport hazard should impress us with the 
necessity of observing that due precaution is taken in tlie treatment of 
these accidents in order to prevent the hazardous sequelas of nasal 
deformity and impaired nasal respiration. IMost fractures are amen- 
able to reduction and immobilization. As Safian and Tamerin state, 
the nose is composed of several individual structures, and unless a 
detailed analysis of the structures involved is made, the treatment 
may be incomplete. Straith and De Kleine®® insist on careful reposi- 
tion of the fragments and stabilization by adequate splinting devices. 
Salinger®® advocates the use of soft metal splints, while New'- uses a 
mattress suture passed through the nose and secured with lead buttons 
in some cases. "Watkins®®“ also emphasizes early replacement and 
immobilization of the fragments. Watkins'® uses a hairpin-shapec 
splint. If there is loss of overljdng soft tissue Straith® believf^ tliat 
it should immediately be replaced with a Wolfe graft, 
in a discussion of nasal injuries; insists that great care must be tak 
in selection of these grafts from the point of view of • - 

tion as well as visibility. The repair of old unreduced fractures . 
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treated by Mclndoe,^'''’ Fomon,2i Straith and De Kleine,®" and Safian 
and Tamerin,^ who find that various procedures may be required to 
repair such uncalled for end results as dislocated septi, dorsal depres- 
sions, deviations from the midline, as well as humps and exostoses 
produced by callous formation. Facial deformity is most commonly 
due to accidental trauma or disease. At times surgical procedures for 
carcinoma about the face leave marked postoperative defects. The 
repair of large defects of the cheek following radical resection for malig- 
nantly diseased upper jaws is described by Beck and Guttman,'^ 
dente,®^ New and Figi,^^ and Figi^® by the use of various types of sliding 
and travelling flaps. A sufficient interval of time should elapse before 
contemplating the reconstruction in order to assure ones’ self that a 
recurrence of the growth is not likely to be manifested. In the interval, 
which should be one or more years, an artificial prosthesis may be worn. 
Olinger and Axt^® and ICazanjian®*® describe such prosthetic devices 
in oral and facial defects, and indicate their use when surgical repair 
is impossible for various reasons. The source of the graft in repairing 
facial defects is treated by Maliniac,®^' who advises a rotating or slid- 
ing graft from the immediate area of the defeet. Here the color and 
texture of the skin closely approximates that of the area lost. If this 
is not feasible then tube grafts from the forehead, back of the ear or 
from the neck is advised. The early care of face injuries is discussed 
by Blair, Brown and Byars.^® They advise immediate suture of all 
cuts into the ear, border of lip and eyelid, or the nasal skin and under- 
lying cartilage. A most interesting account of the successful healing 
of a nasal ala that was completely torn away from the nose is reported 
by Roy.®^ He sutured the ala to the nose some 3 hours after the 
accident had occurred. Davis^** describes the use of the vertical 
mattress suture, and Straith®®' describes the use on subcuticular suture 
in dealing with facial scars. 

Nasopharynx. As a result of a poorly performed tonsil and adenoid 
operation, extensive destruction following a severe Vincent’s infeetion, 
or infrequently today in comparison with the past, of lues, one may be 
confronted with a stenosis of the nasopharynx. Pharyngeal recon- 
struction for such a condition is described by O’Connor,^® who utilizes 
a Thierseh graft placed into the opening created by the removal of 
the scarred tissue to prevent its recurrence and subsequent stenosis. 
There are a number of contributions by Riemke,®® Vaughan,®^ Blair and ' 
Browm,® Ivy,®® Wardill,®* and Browffi^ on various aspects of cleft palate 
surgery. A method of utilizing an intratracheal deviee for anesthesia 
is described by Ayre® for use in infants. The meehanism of the soft 
palate and surrounding structures in the produetion of speech was 
studied by Wardill and Whillis®® in a patient in whom an operative 
defeet permitted direct vision, while Parsons^^ reviews the various 
factors that interfere with the production of normal speech in cases of 
cleft palate. It was assumed in the past that the eharacteristie speech, 
when once developed, persisted after the closure of the palate. How- 
ever, this tj'pe of rliinolalia is due to an inadequate length of the 
reconstructed palate that does not permit of efficient closure of the 
nasopharynx. Vaughan®® describes a new incision that allows for 
greater lengthening of the resulting palate that may prevent the 
occurrence of the speech defect, while Wardill®* employs a pharyngo- 
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plasty to aid in narrowing the nasopharynx. That the repair of the 
cleft palate is not always accompanied by a successful result at the 
first attempt is indicated by Padgett,^ who reports on 114 cases in 
which the primary operation was unsuccessful to some degree or other. 
He describes several procedures in such cases varying with the amount 
of tissue lost. He finds that these cases had an average of 2.3 % unsuc- 
cessful operations per patient. 

The abnormally protruding or receding chin also has been subjected 
to active interference. In the past, operative procedures for increasing 
the prominence of the chin consisted in the main of the introduction 
of ivory or preferably costal cartilage subcutaneously. Kazanjian^*'^ 
and Babcock^ describe operations upon the mandible and on displace- 
ment of the condyle respectively to aid in accomplishing the same 
purpose. The mandible is also partially resected and reposited by 
Kazanjian,^^** Hensel,*® and PettiP® in reconstructing the protruding 
jaw of prognathism. 

The closure of larjmgostomic fistulte and enlargement of the tracheal 
lumen by means of excision of the cicatrix and the use of a pedicle 
flap and cartilage is described by Babcock^*’ and Looper.®* 

Plastic surgery of the ear in the past has concerned itself mainly with 
protruding ears and the closure of postauricular fistulse. While post- 
auricular fistulse are relatively uncommon today, a few cases may be 
seen at rare intervals. The most common cause has been the practice 
of continuous packing of the mastoid wound until an ingrowth of the 
dermal epithelium met an outgrowdh of the mucosal epithelium of the 
mastoid antrum. As an aid in the prevention of their occurrence, 
McNichols®’ has described an incision in which the posterior flap is 
split into two layers that are individually sutured. The same prin- 
ciple is utilized by Ashley® and Copps and McCormick® in closing a 
postauricular fistula, in which he obliterates the mastoid ca\aty with 
the inner layer and closes the external defect by the outer layer. Pro- 
truding ears can be easily corrected by removing elliptical sections of 
the auricular cartilage and skin. In the past, the failure to realize a 
successful result was due to the practice of excising the skin only and 
suturing the auricle in closer approximation to the head without touch- 
ing the cartilage. As the elastic auricular cartilage acted as a spring, 
the constant tension caused the skin to stretch and after a period of 
time, the ears protruded once more. Davis and Kitlow'ski’^ report on 
a new' method involving excision of the cartilage that gave ex'cellent 
results. They feel that the best age for operation is from 4 to o years 
and claim that there is no interference with the subsequent develop- 
ment of the ear. Graham®® and MacCollum®® also describe technique 
based upon the principle of excision of the cartilage. The surreal, 
attack upon the cartilage brin^ the possibility of a deforming chondritis 
into mind. Such a complication can be avoided by strict attention o 
asepsis and the obliteration of all dead space and crevices in the pos - 
operative dressing. Goodyear®® discusses measures to prevent such a 
complication. While there has been a great deal of energy 
in attempting to construct an entire ear in cases of congenital absence 
or rudimentary ears, they have for the most part been absolute failurw. 
Most of the end results were merely the substitution of * 

for deformity. However, Gillies®® and Nattinger^* have repor et 
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a method of utilizing maternal ear cartilage as a means of support that 
may offer encouragement in obtaining more pleasing esthetic results. 
Facial paralysis presents a most arresting deformity. In the past, the 
use of hypoglossal and spinal accessory nerve anastomosis left a good 
deal to be desired. Such anastomosis resulted in facial spasms when 
using the tongue or arm. In addition, facial changes corresponding 
to emotional changes would only occur on the unaffected side, so that 
one laughed or showed anger or sorrow with but one side of the face. 
Sheehan^^ and Halle^^ advocate the use of temporal and masseter 
musele slips in association with strips of fascia attached to the angle 
of the mouth. The most revolutionary tendencies have been in the 
direction of suture of the faeial nerve. A successful direct suture of a 
divided nerve is reported by Martin^® with the principle of removing 
the nerve from its bed so as to give the few additional millimeters of 
length necessary for the approximation of the severed ends. When 
this is not feasible the procedure of bridging across the defect with a 
nerve graft from the superficial femoral nerves is described by Ballance 
and Duel.® The results with this technique so far surpass the use 
of the method of nerve anastomosis as to relegate the technique into 
the limbo of medical history. While most cases of Bell’s or refrigerant 
palsy get well, some remain more or less permanent. The condition 
is due to an edema of the nerve within its non-yielding bony canal 
with resultant pressure atrophy. Duel and Tickle^® found that 80% 
of these cases did not entirely lose their reaction to the faradic current 
and finally recovered. The remaining 20 % lost their faradic response 
in 2 or 3 days and were permanently paralyzed. The total loss of the 
faradic response should be the indication for immediate decompression 
of the nerve in the canal by removal of the overlying bone. 

M. Reese Guttman, M.D. 
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ELECTROENCEPHALOGRAPHY. 

Berger'* was not the first to demonstrate potential changes arising 
from the brain, but it was largely his work, coming at a time when 
advances in the knowledge of electricity had pron’ded suitable appa- 
ratus, that stimulated the great mass of research on this phenomenon. 
That a great deal of work is being done is attested to by the fact that, 
in the Quarterly Cumulative Index Medicus for the first 6 months of 
1938, 37 of the *77 titles listed under Physiology of the Brain deal with 
some aspect of the electrical acti\nty of the cortex. 

Although electroencephalography has been frequently likened to 
electrocardiography, the analogy is hardly a close one, since the elec- 
trocardiogram records action potentials, while at least some of the 
potentials of the electroencephalogram are ascribable to lack of activity 
of the units involved. The apparatus is, however, essentially the same. 
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consisting of electrodes for application over tlie area to be investigated, 
an amplifier employing vacuum tubes, and a recording device. Greater 
amplification is required than with electrocardiography, as the potentials 
to be recorded are approximately one-tenth as great, varying from 5 to 
100 millionths of a volt, when taken by electrodes placed on the scalp. 
From the exposed cortex, they may be 50 to 100 times this large. The 
apparatus used by various workers lacks uniformity, both in the fre- 
quency characteristics of the amplifiers and of the recording units. 
When to this is coupled a lack of standard types of electrodes and 
derivations of the leads, it is not remarkable that some discrepancies 
between the records obtained by different investigators have resulted. 

In general, two types of waves are recognized to occur in the normal 
subject. The alpha waves, sometimes spoken of as the '‘Berger rhythm,” 
are characteristically found when the electrodes are placed over the 
occipital region of a mentally tranquil subject who has his eyes closed. 
They are of a frequency from 8 to 12 per-second, and roughly sinusoidal. 
They disappear in most subjects on opening the eyes in the light, and 
in all when reading. Emotional tension also causes them to disappear. 
They are- quite characteristic for form and frequency for each indi- 
vidual, while in some normal people they do not occur at all. Their 
rate may be increased up to about 18 per second by exposing the eyes 
to a flickering light source of similar frequency.^ It is felt that they 
are probably representative of the synclironous resting discharge of' the 
neurones of the occipital cortex.^ 

The beta waves are of lower amplitude and higher frequency, from 
about 18 to 30 per second. They may be found anywhere over the 
cortex, but are particularly prominent over the motor area,^® Some 
doubt has been cast on their relationship to cerebral activity, and they 
have so far proven of little importance. 

Besides these normal waves, there are waves, to be described later, 
associated with epileptic seizures, and slow, large amplitude waves of 
1 to 6 per second, called delta waves, associated with dysfunction or 
disintegration of the cortex. 

Factors Influencing Normal Rhythms. It has been shown that alpha 
waves do not appear before the age of about 4 months, and that at this 
time they are rare, and of a frequency of about 4 per second. This fre- 
quency increases with age, until at 8 years they attain the adult average, 
which is 10.2 per second in men and 11.0 in women.^ This correlates 
well with the findings in mental defectives, where the alpha rhythm is 
slower than normal for mental ages below 5 years, and normal above 
that mental age.®® 

The state of consciousness has a marked effect on the alpha rhythm. 
Five levels of consciousness associated with falling asleep may be 
delineated.'^ With the subject wide awake, the normal alpha rhythm 
of 10 per second is present. As drowsiness comes on, the amplitude of the 
alpha waves diminishes, and they are present less of the time. Then 
short groups, or spindles,” of waves of 14 per second appear, with 
occasional low frequency delta waves, which are not present in the 
normal waking encephalogram. The 14 per second waves then become 
greater in amplitude, and delta waves become more frequent, until 
nnally m deep sleep there are many large delta waves and spindles of 

4 per second waves. Thus it is essential in passing on the normality 
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01 an clectroGnccplialograin to know'" the state of consciousness of the 
subject. Hypnosis does not produce the changes characteristic of sleep, 
but hypnotic suggestion of light will abolish the alpha waves of a subject 
with eyes shut,^’“^ Unconsciousness from other causes, as in syncope 
and in eoma from increased intraeranial pressure, produces essentially 
the same ehanges as does sleep. 

Breathing pure oxygen produces no change in the alpha waves,® but 
asphjTda, as in breathing nitrogen, induces ehanges characteristic of 
sleep. Inhalation of 20 % carbon dioxide increases the frequency and 
decreases the amplitude of the waves, while hyperventilation causes 
no change until, in the period of apnea, oxygen lack calls forth the same 
changes as are seen in asphyxia. 

A significant relationship has been shown between basal metabolic 
rate and alpha rhythm, the latter being increased in rate in subjects 
with a liigh metabolic rate, whether due to thyroid disease or induced 
by thjToxin injection. No significant relationship with pulse, blood 
pressure, or body temperature could be demonstrated.®^ The shift in 
rate during the advancing progress of cortical involvement in paresis 
probably reflects shifts in the cellular respiration rate of tlie cortical 
cells.^^ 

Those drugs which alter the state of consciousness are particularly 
effective in changing the alpha rhythm. Bremer’^® has shown that 
ether and chloroform produce a slowing of the rhythm, which he believes 
is due to a marked depressant action on the cortical cells. Barbiturates, 
on the other hand, increase the amplitude of the already present alpha 
rhjdhm, an effect similar to that seen in animal preparations in which 
the cortex is separated from its lower centers surgically.’® He believes 
that this is due in both cases to an effective de-afferentation of the cortex, 
allowing the cells to beat s^mchronously at their resting rate, without 
interference from incoming stimuli. 

These results were in part confirmed by Derbyshire ci who 
found increased amplitude of alpha waves udth light barbiturate 
anesthesia, but disappearance of waves as the anesthesia deepened. 
They found waves of 30 to 40 per second in ether anesthesia, some- 
times superimposed on large, slow waves. Lennox, Gibbs, and Gibbs®® 
found barbiturates and bromides to decrease frequency and increase 
amplitude of waves. The increased amplitude of waves in anesthesia 
is ascribed by Adrian and Matthews® to the cutting off of afferent im- 
pulses which if allowed to reach the cortex would diminish synchronous 
activity. This is in accord with Bremer’s hypothesis. 

Mescaline, especially when producing visual hallucinations, tends 
to suppress the alpha rhythm.®® Small doses of acetylcholine and of 
potassium by the intracarotid route in animals in which the cortex 
has been “isolated” increase the frequency of waves, while large doses 
diminish activity. Calcium in all doses diminishes activity, bearing 
out the calcium-potassium antagonism.® Strychnine applied locally 
to the cortex in very dilute solution augments electrical activity, while 
higher concentrations cause sharp, rapid potentials, due to rhythmic 
spontaneous discharge of groups of p\Tamidal cells.'' Alcohol in large 
doses produces the large, slow waves characteristic of unconsciousne.s.s. 
Scopolamine and morphine first decrease the amplitude of the waves. 

■ and later mav cause bursts of large waves at a 10 jjer second rate. 
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Drugs acting on the autonomic system have not been shown to produce 
any changes.^'*" 

In Pathologic Conditions of the Nervous System. Lemere^^^ hf^ 
shown that in normal individuals the alpha waves are of the same ampli- 
tude on the two sides of the head, while in patients with unilateral 
lesions of the frontal lobe, notably abscess and tumor, the waves on the 
affected side are of greater amplitude. In lesions of the parieto-temporal 
regions which destroy the optic radiations, the alpha rhythm remained 
present on the affected side even with the eyes open, while it disappeared 
on the unaffected side when the eyes were opened. In widespread 
lesions destroying the occipital lobe, the alpha rhythm was absent. 
Jacksonian epilepsy gave rise to large potentials of spike form, while the 
visual aura of migraine suppressed the alpha rhythm, which later re- 
turned while the headache persisted. In organic dementia the alpha 
rhythm was poorly manifest. 

Walter^®®’*' has demonstrated that abnormally large, slow waves, 
designated delta waves, are regularly present over areas of cortical 
dysfunction or disintegration. He has been notably successful in local- 
izing cerebral neoplasms by this means. He utilizes three separate 
amplifier systems, and by disposing his electrodes over one side of the 
skull after the manner employed by Adrian, is able to determine the 
site of origin of the abnormal potentials by observation of their phase 
relations in the various leads. In 38 cases of suspected tumor, 12 
showed delta waves from a single focus, which on operation proved to 
overlie a tumor. Of the 26 cases showing no abnormality, 23 were 
ultimately proven to be free from tumor, and of the remaining 3, 2 had 
cerebellar tumors and 1 an eighth nerve tumor. He called attention 
to the diffuse presence of delta waves in states of increased intracranial 
pressure, which must first be reduced before localization is possible. 
Case® was able to localize a tumpr by this means. 

Lennox and his co-workers*^ have found abnormal potentials 
with the occurrence of epileptic attacks. Grand mal attacks are char- 
acterized by rapid, spike-like waves, psychomotor attacks by slow 
waves, and petit mal attacks by a combination of slow round waves 
and sharp spikes. The characteristic petit mal waves may be seen 
when the patient is not aware of 'having an attack. Attacks may be 
predicted beforehand by the appearance of the characteristic wave 
pattern, while the effect of therapy may be judged by the action 
of drugs on the abnormal potentials. Lennox has called epilepsy a 
"paroxysmal cerebral dysrhythmia,” and has stated**** "a clinically ob- 
served seizure is but the outward manifestation of a disordered rhythm 
of brain potentials.” 

Golla, Graham, and Walter*® have found pathologic delta waves in 
about half of some 200 epileptics examined by them. Those patients 
suffering from grand mal attacks of idiopathic nature almost invariably 
showed a focus of delta waves on one or both sides of the head. Delta 
wa\^es were more conspicuous in young than in old epileptics. They 
found no difference in incidence of delta waves in patients under treat- 
ment vnth barbiturates and bromides and in those not under treatment. 
On the hj'pothesis that the presence of delta waves indicated a depres- 
sion of cortical function, one patient was given a cortical stimulant, 
benzedrine sulphate, vdth disappearance of both delta waves and at- 
tacks, both of which returned on discontinuing the drug. 

VOI.. 190, KO. G. — DECEMBER, 1938 30 
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Hoagland found that patients with schizophrenia showed an 

increased incidence of delta waves. He demonstrated that, after a large 
dose of insulin, the incidence of delta waves bore an inverse relationship 
to the level of blood sugar, and that some schizophrenics after insulin 
therapy showed a decrease in the number of delta waves coincidental 
with clinical improvement. 

Travis and Malamud^® found no difference between the electroen- 
cephalograms of normal and schizophrenic subjects. They observed 
that stutterers showed showers of sharp spikes coincidental with their 
inability to speak. The appearance of these potentials is such, however, 
as to raise the suspicion that they may be muscle action potentials 
incidental to the grimacing not uncommon in stutterers under these 
circumstances. 

Schizophrenics have been shown to have a relatively “poor” alpha 
rhythm, while manic depressives have “good” ones, and this tendency 
is carried over to non-psychotic individuals of these personality tj^ies.-'® 
Hughes, Strecker, and AppeP® have found waves of a frequency up to 
500 per second in schizophrenia, as well as in the apneic phase after 
overbreathing. These are so far beyond the frequencies pre\nously 
reported as to make their significance difficult to evaluate. 

In mental deficienc^'^, the frequency of the alpha waves seems to 
parallel mental rather than chronological age, the rate being essentially 
normal in those mental defectives with a mental age over 5 years.-® 

Thus it is seen that a great mass of factual data has been secured by 
the use of the electroencephalograph. The method has been applied 
to many unrelated pathologic conditions, and it is not surprising that 
with widely varying apparatus some conflicting results have been ob- 
tained. Sweeping conclusions are not justified in the light of the frag- 
mentary data now at hand, yet it is already clear that the electroen- 
cephalograph is a valuable tool in the study of nervous function. 
Whether the potentials recorded are a direct reflection of the activity 
of the neurones, or are merely a concomitant phenomenon, they give 
us a tangible evidence of cerebral function which should be of great 
help in neurophysiology, and is already of clinical importance in the 
localization of cerebral dysfunction. 

Henry Wise New.man, M.D. 
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Osmotic Pressure Studies on Blood Serum. I. Construction and 
Calibration of a Thermoelectric Vapor Pressure Apparatus. E. G. 
Witting and C. G. Grosscup (Abington Memorial Hospital Labora- 
tories, Abington, Pa.). In connection with certain studies on water 
and electrolytes being carried out in these laboratories it was desired 
to have a rapid, accurate method of measuring the colligative proper- 
ties of solutions without employing freezing procedures. Construction 
of a modified Hill’s apparatus is des.cribed and preliminary measure- 
ments given and discussed. 

The apparatus consists of electrically opposed thermal junctions upon 
which distilled water and the sample solutions are placed. The meas- 
urements are made with the thermocouple chambers immersed in a 
tank of water maintained at a constant temperature by means of a 
toluene-mercury thermostat. Current output of the thermocouple is 
read on a high sensitivity Leeds and Northrup galvanometer (sensi- 
tivity, 0.0125 microvolts per millimeter under special conditions of 
operation, coil resistance 16 ohms, external damping resistance 10 ohms). 

Electrical circuits are shown and described so that construction could 
be duplicated if desired. 


Osmotic Pressure Studies on Blood Serum, n. Normal and Path- 
ological Human Serum. Charles G. Grosscup, and John Eiman, 
(Abington Memorial Hospital Laboratories, Abington, Pa.). Forty 
samples of serum from 33 individuals have been analyzed for water, 
chloride, CO 2 capacity, total protein, urea nitrogen, non-protein nitro- 
gen, glucose, total base, sodium, and equivalent osmotic pressure 
(EOF). The series includes 6 normals, preeclamptics, standardized 
diabetics, cases with renal involvement, a hypophyseal cyst and others 
with chemical imbalance due to various causes. 

In each case, except those mth elevated non-protein nitrogen, the 
observed EOF is less than the corresponding total base, despite the 
presence of significant amounts of glucose and urea in the serum. To 
account for this apparent discrepancy a careful estimation of the osmotic 
concentrations of the serum solutes was made for each case. For the 
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entire series the average ratio observed/calculated EOP is 0.93S, with 
a standard error of the mean of ±0.005. Addition of urea and glucose 
to sera indicated that these substances exerted essentially their calcu- 
lated osmotic effects. On the assumption that any errors of calcula- 
tions must reside largely in the electrolyte fraction, an average osmotic 
coefficient for the salts was computed such that the observed and cal- 
culated EOP would agree. This value was found to be 0.86 (Standard 
error = ±0.01) in comparison to 0.93 for pure NaCl in w^ater. 

A study of the measured acid and base fractions for the 6 normal 
indiAoduals shows an average total base of 160.3 and an average deter- 
mined total acid of 159.3. This leaves little room for any substantial 
error in the base assigned to protein. 

Regression equations relating EOP, total base, glucose and non- 
protein nitrogen are developed. The coefficients of multiple correlations 
are high, 0.87 to 0.97. 

Considering all factors we are inclined to believe that the thermo- 
I electric vapor pressure method, in our hands at least, does not measure 
the total osmotic pressure of serum but only some (93 to 94%) of it. 
This fraction is quite constant and suitable correction may be made 
for it. The method thereby retains its usefulness and has proven 
satisfactory in the rapid construction of a blood picture for diagnostic 
and therapeutic measures. 


Rhythmic Changes in Blood Flow Through Muscles, Laurence 
IR^^NG (Edward Martin Biological Laboratory, Swarthmore College, 
Swarthmore, Pa.). When the Hering-Traube-Mayer type of waves in 
arterial blood pressure appeared in anesthetized cats, corresponding 
rh}i;hmic changes were observed in flow through muscle. Flow changes 
were determined in single muscles by an electrically heated resistance 
wire indicator operating on the principle of the hot wire anemometer. 
As blood pressure increased flow diminished in the single muscles. 
The changes in flow in one muscle were therefore representative of a 
major part of the peripheral circulation, and the vasoconstriction 
diminishing flow was the active basis of the change in pressure. Sym- 
pathectomy made flow changes in the muscle follow changes in blood 
pressure passively. The rhythmic changes in circulation were not 
rapidly altered by vagotomy and cutting the carotid sinus nerves. 
The rhythm could persist after curarization and artificial ventilation. 
The rhythmic change in flow, normally controlled, over the sjunpathetic 
nerves, may be regarded as e^^dence of the nature of the central rnech- 
anism controlling the peripheral circulation. If the rhythmic activity 
represents a vasomotor center, its operation is quite steble during 
mechanical alteration of breathing by A-agotomy, curarization and arti- 
ficial ventilation, and frequent periods of apnea produced by inflation 
of the lungs. The “center” appears to be relatively independent of 
the control of breathing. Removal of chemoreceptors likewise did not 
greatly alter the rhythms. This type of peripheral A-ascular acthity, 
with its possibility of differentiation, should be useful in charactenzing 
the operation of the persistent control of vascular state which is the 
presumed function of the vasomotor center. 
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Measurements of the Uterine Contractions in Late Pregnancy With 
the Lorand Tocograph. D. P. Murphy (Gynecean Hospital Insti- 
tute, University of Pennsylvania). Five patients, all pregnant for the 
first time, were studied with a Lorand tocograph during the last 2 
months of pregnancy. Observations were made on an average of 
3 times a week. One hundred and six records, which represented 
approximately 120 hours of observation, gave 1377 uterine contrac- 
tion waves for study. The wave pattern was similar in the same 
patient from day to day, but differed widely from patient to patient. 
There was a steady increase in the measurements of the various uterine 
motility characteristics as labor was approached, with an unusual 
increase during the week immediately preceding the onset of labor. 
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Journal or the American Sciences, and correspondence, should be sent to the 
Editor, Dr. Edward B. Krombhaar, School of Medicine, University of Pennsylvania, 
Philadelphia, Pa. 

Articles are accepted for publication in the American Journal of the Medical 
Sciences exclusively. 

All manuscripts should be typewritten on one side of the paper only, and should be 
double spaced with liberal margins. The author’s chief position and, when possible, 
the Department from which the work is produced should be indicated in the subtitle, 
niustrationa accompanying articles should be numbered and have captions bearing 
corresponding numbers. For identification they should also have the author's name 
written on the margin. The recommendations of the American Medical Association 
Style Book should be followed. It is important that references should be numbered 
and at the end of the articles, arranged alphabetically according to the name of the 
first author and should be complete, that is, author’s name, journal, volume, page 
and year (in Arabic numbers). 

Return postage should accompany all manuscripts but will be returned to the 
author if the manuscript is accepted. 

Two hundred and fifty reprints, with covers, are furnished gratis; additional 
reprints may be had in multiples of 250 at the expense of the author. "They should 
be asked for when the galley proofs are returned. 
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